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The Lauffen Power IN view of the great attention that the 

Plant. Lauffen-Frankfort transmission of 
power plant has attracted, some very pertinent remarks by 
Prof. Forbes, made at the meeting of the British Association, 
are worthy of consideration. The motor system and motor 
used in that installation are exceedingly interesting and 
beautiful examples of successful engineering practice; but 
it must not be forgotten, as Prof. Forbes suggests, that the 
real proposition which was to be proved in that colossal in- 
stallation was the feasibility of transmitting electrical 
energy over very long distances at enormous pressures. A|- 
though the Dobrowolsky motor is exceedingly ingenious 
and effective, it certainly should not be forgotten that the 
ordinary synchronizing motor is capable of doing splendid 
work in a somewhat simpler way, particularly where great 
power is needed and is to be regularly employed. In- 
genious as the rotary current motor devised by Tesla and 
‘laborated by Dobrowolsky and others is, it is somewhat 
premature to look upon it as a final solution of the alter- 
nating current moter problem. So far as the motor in 
Frankfort goes, in theory it is strongly reminiscent, to say 
the least, of the Tesla motors, which have become well 
known to the more advanced electricians in this country, 
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and in practical construction it presents no very extraor- 
dinary features, although it was a wonderful example of 
designing skill, as was evidenced by the decidedly daring 
feat of putting it to work with entire success without a pre- 
liminary trial in the shops. The Dobrowolsky construction, 
however, reminds one very forcibly of the Thomson-Hous- 
ton are dynamo, which is not altogether unfamiliar to our 
readers, and successful as the Frankfort experiments have 
been, it is well to recognize with Prof. Forbes that the great 
principle that has been on trial is not the particular motor 
system employed, but the possibility of using in every-day 
work voltages immensely greater than have ever hereto- 
fore been employed. 


The Henry and Other DURING the discussion on electrical 
Electrical Units. units at the last meeting of the British 
Association, mentioned elsewhere, electrical units came in 
for a considerable share of attention; particularly the unit 
of mutual induction was a topic for discussion. Although 
nothing definite was done towards adopting the name 
‘*henry,” already accepted by the American Institute of 
Electrical Engineers, the sentiment of the various speakers 
seemed decidedly in its favor. Dy. Oliver Lodge objected 
to the terms ‘‘secohm” and ‘‘ quadrant” as generally dis- 
advantageous, and without suggesting anything definite 
expressed his belief that the unit should be named, accord- 
ing to precedent; after some man. He was also of the 
opinion that the absolute unit of self-induction was rather 
too large for practical use, and that a sub-multiple of it 
might be found to answer the purpose better. It will be 
remembered that this question was ventilated at the time 
when the henry was being discussed by American elec- 
tricians, and while the same fact was recognized, a change 
in the dimensions in adopting the unit was considered of 
doubtful utility. Mr. Preece expressed himself as decidedly 
in favor of ** henry.” The sentiment was generally ex- 
pressed also that there was great need for a unit of 
magnetic field suitable for every-day purposes. It ap- 
peared to be the sense of the meeting that the name 
of Gauss should be applied to this quantity. No fina] 
action was taken by the association, as the whole subject 
will come up for review at the electrical congress which will 
probably be held in 1893. Altogether there seems to be a 
considerable unanimity of opinion among electricians as to 
what units are needed for special purposes, and as to 
appropriate names for them, so at the next general gather- 
ing of the electrical forces of the world we may safely pre- 
dict some formal action. 





Ferranti Trans- ELSEWHERE in our columns we give a 
former. good description of a sub-station trans- 
former used in connection with the great Ferranti installa- 
tion in London, which will doubtless prove of interest as 
expressive of the colossal construction that is the feature of 
the famous London installation. These instruments neces- 
sarily are of exceptional character in many respects. In the 
tirst place they have to act as pressure reducers to bring the 
10,000-volt primary current down to 2,000 or thereabouts 
for purposes of general distribution. Consequently the in- 
sulation must be of the most unusually careful character. 
The precautions taken in this respect are somewhat similar 
to those used in the insulation of the Ruhmkorff coil. Each 
one of the three coils, two low pressure ard one high pressure, 
employed is built up of a series of subsidiary coils con- 
nected in series with the most thorough insulation between 
them. In addition the high pressure are separated 
from the low pressure coils by sheets of ebonite and a 
considerable air space. 
and very massive. The performance of these gigantic trans- 
formers ought to be very carefully watched by electrical 
engineers, as they represent a type which sooner or later 
is bound to come into extensive use. The day of high 
pressures, at least in many situations, is surely coming, and 
with it will come the necessity for transformer sub-stations 
from which the current may be distributed over the work- 
ing district at a reasonable voltage. Of course there is 
more or less loss in such an arrangement, but it should be 
remembered that the larger the transformer the better effi- 
ciency can be obtained from it. This fact ought to be remem- 
bered more frequently than it is in the design of alternating 
current installations. If the secondary winding is arranged 
for the use of large transformers there may be a considera- 
ble gain of economy, forthere are two distinct advantages 
that are gained: first, the converter itself is more efficient, 
and, second, it can be used more nearly at its point of max- 
imum efficiency than if the load were subdivided toa greater 
extent. Where a considerable group of houses is served 
from a single transformer, the average load can be made a 
much larger fraction of the maximum load than is possible 
where a separate transformer is allotted to each house, so 
that not only is the larger piece of apparatus intrinsically 
more efficient but it is worked at an advantageous output. 
IN another column may be found the 
Standards report of the English Electrical 
Standards Committee of the Board of Trade. ,The body to 
which the important work of standardizing electrical 
standards was intrusted is a most distinguished one, com- 
prising among its members Sir William Thomson, Lord 
Rayleigh, Prof. Ayrton, Dr. Hopkinson and others of al- 
most equal celebrity. The resolutions that were the final 
outcome of the committee’s deliberations are well con- 
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sidered and judicious, and several things are especially 
worthy of notice. As regards resistance the ohm is taken 
as the resistance of a column of mercury of a constant 
cross-section of one square millimetre and a length of 106.3 
centimetres at zero degrees centigrade. This was the figure 
adopted at a meeting of the British Association a year ago 
largely through the influence of Lord Rayleigh. The B. A. 
unit is taken as .9866 of an ohm, and it is recommended 
that a material standard of metal be made and verified 
by comparison with the standard B. A. unit already 
in existence, and that for the purpose of replacing 
this, if lost, a limited number of copies should be con- 
structed which periodically should be compared both with 
the standard ohm just mentioned and with the standard B. A. 
unit. This precaution is quite analogous to that taken in 
the preservation of our standards of length. The British 
standard yard is a well khown example, but these are only 
compared with the primary standard once in 20 years. 
More frequent comparison would presumably be necessary 
in case of the electrical standards, inasmuch as a de- 
gree of permanence of resistance is not yet  thor- 
oughly settled. The unit current is of course taken as 
the ampére, and it is defined in terms of the silver volta- 
meter, on the whole the most satisfactory method. 
An important recommendation is that the balance, 
of which Sir William Thomson’s beautiful instruments 
are the type, should be adopted as the Board of Trade’s stand- 
ard for the measurement of both direct and alternating cur- 
rents, so that the case proved tolerably clear for the com- 
mittee. When the question of voltage arose, however, as 
usual there were difficulties ahead. The standard recom- 
mended as the volt is the pressure ‘which, if steadily ap- 
plied to a conductor whose resistance is one’ ohm, will pro- 
duce a current of one ampére, and the Clark cell is in a ten- 
tative sort of fashion recommended as a working standard. 
The resolutions close with the recommendation of the 
Thomson quadrant electrometer and electrostatic voltmeter 
as standards for the measurement of pressure. On the 
whole, it is rather pleasant to see the term ‘ pressure” 
recommended in an authoritative way. It has found its 
place in the vocabulary of practical men and serves a par- 
ticularly useful purpose. It has not been in entirely good 
and regular standing, however, in spite of its great conven- 
ience, and its recommendation by such high authority 
seems to be eminently sensible and particularly desirable. 


The New York Street THE Street Railway Association of the 

Railway Association, State of New York met at the Hotel 
Metropole, in New York City, last week. Like the meet- 
ing of the American Street Railway Association, it was 
characteristically an electrical gathering, and its proceed- 
ings, which are quite fully reported in our columns, con- 
tain much that will interest our readers; especially do we 
commend to their attention the report of the committee on 
electric motive power for railways. This document will 
repay careful study. There is contained in it the following 
pertinent question: ‘‘ Shall we have rapid transit by electro- 
motive power and waive sentimental objections to the main; 
tenance of a few light wires, 18 or 20 feet above the surface 
of the street, or shall we have slow transit by horse power, 
with as many disadvantages and disagreeable accompani- 
ments, and be rid of the wires?’ This is exactly 
in line with the opinion we have oftentimes  ex- 
pressed that the only real objection to the trolley 
vesthetic one, legitimate enough 
perhaps in its way, but nevertheless insufficient to justify 
condemning the entire population of a city to the in- 
efticient service of horse cars; for it must be remembered 
that in a very large number of cases the choice of motive 
power is limited to electricity and horses. The cable 
answers its purpose in large cities where there is a very 
heavy traftic, but for financial reasons it is an absolute 
impossibility in a large number of places where rapid 
transit is imperative. A long sermon might be preached 
on the text afforded by the sentence quoted, but we refrain 
and pass from that to a few exceedingly sensible sentences 
on the part of the committee, suggestions that are 
especially creditable to its good sense and the faithfulness 
with which its work has been done. The first of these is 
that too much care cannotbe taken with overhead work, 
cheap devices should never be used because 
they are cheap, and that it is poor policy to 
skimp on copper. Had this advice been given and 
taken in the early days of the electric street railways the 
trolley system would never have fallen into ill repute at all, 
and we should hear but very little objection to its introduc- 
tion anywhere. Another useful bit of advice is that the 
units in the power station should not be made too large, 
because accidents will happen, and where both engines and 
generators are duplicated no probable misfortune can crip- 
ple the entire plant. We have several times within 
the past year had occasion to call attention to the danger of 
putting too many eggs into one basket in establishing a plant, 
and the precaution advisable always is doubly necessary 
when one is dealing with a railway power station, where 
the changes of load are very violent and the strains on the 
machinery consequently exceedingly severe. The State Street 
Railway Association of New York has in this meeting, as 
in the last one, shown itself capable of doing great service 
in the development of electric traction, and its conventions 
ought to be widely attended by those interested in this 
subject. 
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Latest Foreign Electrical News. 





(By cable from our Regular Correspondent.) 

LONDON, Sept. 21, 1891.—The inauguration of the munici- 
pal electric lighting central station at Brighton occurred on 
Monday last. 

According to the report of the company the loss on the 
last half year’s operation of the Bradford central station has 
been reduced £30 as compared with the previous six months, 
and it is expected that the next half year’s working will re- 
sult in a profit to the stockholders. 

It is reported from Germany that the Faure accumulator 
patent has been just sustained in the courts of that 
country. 

The French telegraph officials have made some successful 
trials of the Picard system for the simultaneous transmis- 
sion of telegraph and telephone messages over the same 
wires. 

The Brush Electrical Engineering Company has declared 
a dividend of six per cent. 

The Metropolitan Electric Supply Company announces 
that its mains are now completed on 250 streets, and this in 
itself is a good indication of the extent of the plant of this 
corporation. 

It is announced by the South Staffordshire Tramways 
Company that the work of equipping its lines with the 
overhead electric system is practically completed, and that 
the operation of the cars on this system is expected to effect 
a saving of six cents per car mile. 


i oe me 


The Frankfort Electrical Congress. 





(From Carl Hering, Special Correspondent of THE ELECTRICAL 
WORLD.) 

The Congress was formally opened by Mr. Heldberger, 
honorary president of the Electrical Society. He was fol- 
lowed by his Excellency the secretary of the German Post 
Office Department, Dr. von Stephan, of Berlin, who spoke 
in a general way of the past and future of the electric indus- 
try. Among other things he hoped the future would develop 
means for obtaining energy more economically from coal 
by means of electricity. Mayor Addics, of Frankfort, then 
welcomed the guests as men who “ give, know and can,” 
that is, men who have the knowledge, are willing to give 
it to others and are able to discuss the subjects. 

Dr. Werner von Siemens was unanimously elected 
president; Preece of England, Hospitalier of France, 

‘erraris of Italy, Waltenhofen of Austria, and Kohlrausch 
(W.) of Germany, were elected vice-presidents. America 
alone was not represented in this list. There are 650 
members, of whom 198 are foreigners. In the business 
matters Mr. Ratenau, of Berlin, suggested to forma new 
section which should suggest laws regarding the lines for 
strong and weak currents (for electric lighting and for 
telegraphy and telephony) in cities, so that they should not 
interfere and at the same time that justice may be done to 
both, The reading of the papers on various topics was then 
begun. 

The first paper was that of Dr. W. Kohlrausch on ‘‘ What 
Is the Best Course of Study for the Electrical Engineer to 
Pursue.” He asked for the views of the manufacturers pres. 
ent on this point. He enumerated the long list of allied studies 
which the electrical engineer is expected to study, namely 
mechanical, civil and naval engineering and architecture, 
besides mathematics, chemistry, drawing, physics, etc., and 
asks which can best be omitted. Physics he claims the 
most important ; chemistry is also important on account of 
the great future of electro chemistry. He claims that the 
electrical engineer need not be a mechanical engineer, as it 
is best to have the two branches separate and not try to have 
one man attempt both. An electrical engineer should know 
something about construction, but not necessarily be a con- 
structor. He asks what is the best time to go into the shop, 
before or after college. He suggests that it would be well 
for those who employ electrical engineers to write to the 
electrical journals what they think is the most desirable 
course. 

This paper called forth a very animated discussion in 
which a number of gentlemen took part, all of them having 
very decided views differing from those of the speaker. The 
general impression was that Prof. Kohlrausch’s course was 
for scientists rather than practical constructors. Prof. Dr. 
Slaby, of the Berlin High School, advocated strongly to teach 
the students more mechanical engineering and less abstract 
science. He claims that there is a decided difference be- 
tween a man of science and an engineer; it is the latter 
that is wanted to carry on the electrical industry. He 
advocates laboratory work in which simple and ordinary 
apparatus and methods are used, such as are used in the 
workshop. He thinks the student should first go to the 
factory and learn the wants in practice, then to 
college. 

Prof. Dr. Rhuelman, of Hanover, agreed with the last 
speaker and added that it was of great importance to find 
out whether the student has natural talent for the work; 
one of the chief objects of the professor should be to keep 
the student interested. Dr. Werner von Siemens then spoke. 
He agreed with the latter speakers in the fact that practical 
men and constructors are wanted rather than men of sci- 
ence and physicists; the latter are too apt to think that the 
work required in practice is beneath them. He also advo- 
cates that men studying other branches, such as mechanical 
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and civil engineers, chemists, architects, etc., should all 
have a general knowledge of electricity. Mr. Ratenau, of 
Berlin, stated that every large electrical factory should have 
at least one able electrician who is well posted in this sci- 
ence, and a large number of constructors; the former to 
calculate a dynamo and the latter to design it. He says the 
scientist should establish the theories, but the constructor 
should apply them. The voice of the whole meeting 
seemed to be in favor of turning out practical men rather 
than scientific men. 

Dr. Silvanus Thompson then read a paper (in German) 
on the ‘‘New Domain of Alternating Currents.” It was 
chiefly a history of alternating currents, and as such is well 
worth reading in full. We will, therefore, not give an ab- 
stract here. We regret to notice, however, what poor opin- 
ions the Englishman gets of what has been and is done and 
known in America. 

FRANKFORT, Sept. 8, 1891. 
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Description of the Lauffen-Frankfort Plant for the 
Transmission of Power. 





BY CARL HERING. 


The details and facts about this interesting experiment 
are hard to obtain at present, asthe motor is not yet run- 
ning, and the exhibitors naturally hesitate'to give facts for 
publication until their experiments are completed. 

Through the kindness of the exhibitors the writer was 
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Fig. 1.—TRANSFORMER AND DyNAMO CONNECTIONS 


able to obtain some matters in advance of their official pub- 
lication, from which, and from personal inspection, the 
following description is made: 

The small town of Heilbronn, on the Neckar River some 
miles below Lauffen, is about to erect a_ central 
station, for which part -of the power (300 h. p.) 
is to be derived from the waterfalls at Lauffen. 
For this transmission it was resolved to use the rotary cur- 
rent system of Dobrowolsky. As this installation was not 
required at present, advantage was taken of this plant to 
transmit the power to this exhibition, in order to exhibit 
this new system, and at the same time to make an experi- 
ment with a long distance high tension transmission, with 
the object to obtain data from which it would then be pos- 
sible for an engineer to calculate whether such transmis- 
sions are practicable, and, if so, to determine the best con- 
ditions for such a plant. This was the origin of the present 
experiment. It should be understood, in justice to the 
exhibitors, that this is not a model plant; they merely used 


¢ 





Elec. World N. ¥. 


Fie. 2.—CONSTRUCTION OF TRANSFORMER. 


the apparatus which was designed for the Heilbronn station, 
and used such wire as another exhibitor was willing to 
supply, as an exhibit, the size of which was con- 
siderably smaller than what would have been taken for 
a model plant. The total efficiency of the plant is there- 
fore no criterion, as the plant is not a normal one. 

The engineer and designer of the plant is Mr. M. Dolivo 
von Dobrowolsky, whose new ‘‘ drehstrom” (rotary current) 
motor and transformers are the ones to be used. He is the 
electrician for the Allgemeine Elektricitéits Gesellschaft of 
Berlin, who, together with the Maschinenfabrik Oerlikon 
(Zurich) are the exhibitors. The former constructed the 
motor and four of the transformers, the latter the dynamo 
and two other transformers. The dynamo was designed by 
the engineer of the latter company, Mr. C. E. L. Brown, 
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who also modified the details of construction of his trans- 
formers, which were all designed in principle by Mr. Do- 
browolsky. The wire for the line was supplied by Hesse & 
Sons, and the line was erected by, the government tele- 
graph department. ‘he exhibition authorities also aided 
in various ways. 

The generating station isin the Wiirtembergische Cement 
Works, at Lauffen, on the River Neckar, a branch of the 
Rhine. The turbine is one of a set of three, the other two 
of which are for the factory, and this one ultimately for 
the transmission to Heilbronn, with 5,000 volts. The tur- 
bine is horizontal, having a speed of about 50 revolutions, 
a head of three metres, and is capable of giving 300 h. p. 
It has no regulator at present, which adds very much 
to the difficulties of this test, as a turbine will race very 
badly when the load is taken off. The transmission is by 
means of conical gears of about one.to three, driving the 
dynamo direct, at about 150 revolutions.* 

The dynamo was described in a previous communication 
(see THE ELECTRICAL WORLD, Aug. 22, 1891). It will 
be seen from that description that it generates three alte1- 
nating currents differing in phases by 120 degrees. 

The connections from the dynamo to the transformers 
may be seen diagrammatically in Fig. 1. The 
three circuits from the dynamo are each connected toa 
primary on a core of a three-core transformer as shown. 
They have a common connection in the dynamo and in the 
transformer to another lead, 4, which is well grounded with 
great precaution. This lead is not necessarily a return, as 
each of the three wires is a return for the other two in mul- 
tiple. The object of grounding it is to prevent accidents to 
the attendants who may have to handle these wires. Should 
there be any cross connection between the primary and the 
high tension secondary, no part of the dynamo can ever 
have a potential above the earth of more than the voltage 
of the dynamo, namely 50 volts. Should there be two 
grounds the fuses will blow. The output of the dynamo is 
50 volts and 1,400 ampéres in each of the three branches, 
making a total of about 200,000 watts. 

The switchboard in Lauffen is shown in Fig. 5. There 
is an ampére in each of the three circuits and a voltmeter 
between each two, besides one of each for the exciting cir- 
cuit, for which circuit the regulating resistance is shown 
below. In this case the regulator is in the exciting circuit 
and not in the field of the exciter as usual, the object being 
to have very prompt action. The main fuses shown on the 
lower part of the board are made of sheets of lead foil and 
mica arranged so as to have different lengths in the same 
fuse, the object being to have the different parts blow in 
succession instead of all at once, in which case each is 
shunted by another and is therefore less apt to spark. Be- 
sides these fuses there are magnetic maximum and mini- 
mum cut-outs which operate by opening the exciting cur- 
rent. 

The voltmeters used are of very ingenious construction, 
to keep the potential at Frankfort constant, that is, to com_ 
pensate for the loss in the line. Their description need not 
be given him. 

There are at Lauffen three transformers, two made by 
the Allegemeine Elektricitats Gesellschaft for 150,000 watts 
each, andone made by the Oerlikon company for 200,000 
watts. 

They are alike in principle as designed by the inventor, 
Mr. Dobrowolsky, but the latter differs in details of construc- 
tion, in accordance with the design of Mr. Brown. The 
only object of having three is to experiment with them and 
to have areserve. The transformer ratio is 1: 160 ; when 
the voltage in each of the three windings of the dynamos is 
45 volts, measured from the junction to the binding post, 
that between any two wires will be about 78 volts ; there- 
for, with the ratio 160 the voltage between any two of the 
high tension leads will be 12,500 volts, or by putting two 
transformers in series, 25,000 volts. The number of alterna- 
tions is 40. , 

For transforming such a three-phase current it would 
suffice to have a transformer for each circuit ; but in that 
case they do not assist each other in the case of an unbal- 
anced load, and they are less economical because they are 
smaller. In this transformer the three cores are therefore 
coupled or “‘ linked” together magnetically, as shown dia- 
grammatically in Figs. 2 and 4. Fig. 3 is a modification of 
Fig. 4. It will be seen that the three cylindrical cores lam- 
inated lengthwise and containing the coils are connected 
at top and bottom by an iron ring, laminated asshown. By 
this construction the three transformers are mutually de- 
pendent, as all the lines of one must pass through one or 
both of the others. The iron is therefore common for all 
of thé coils and the transformer is more efficient, because 
it is larger than each of the three smaller ones would be. 
The construction is seen in Fig. 6. The two rings are 
made of a band, like in flat ring armature cores, and are 
secured to the cores by cast iron caps held together by bolts, 
as shown. The whole is placed in a cast or wrought iron 


*We assume here that the reader is familiar with the ‘‘drehs- 
trom” or.three phase alternating current system. It consists, in 
short, of three equal alternating currents whose phases lag behind 
each other 120 degrees, or one-third of a complete wave length. The 
potential will therefore be the same between any two of the three 
leads; furthermore each lead will act as the return lead for the otber 
two in multiple, and therefore only three leads are required, al- 
though there are three distinct currents. If lamps are run, they 
may either be connected between the leads themselves or between 
each lead and a common connection in the centre, as shown in the 


adjoining diagrams. 
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tank filled with oil and sealed. The high tension wires are 
very carefully insulated up to a safe distance from the 
transformer. 

The line is a bare wire of hard drawn copper four milli- 
metres in diameter, which is slightly smaller than a No. 6 
B. & S. wire; it therefore has a resistance of about 2 ohms 
per mile. The total distance from Lauffen to Frankfort is 
175.1 kilometres, or 108.6 miles. The resistance of one of 
the three wires is, therefore, about 217 ohms, and as the 
maximum current in the line may be about 8 to 9 
ampéres, it follows that in ohmic resistance alone the loss 
of volts on one of the three lines will be 1,600 to 1,800 volts. 
To consider the total efficiency of this plant would there- 
fore do it injustice, as the wire is much too small. It was 
intended to usea six millimetre wire, but, owing to the 
great cost, it was reduced to four. An electrician can 
readily calculate and allow for this difference, as far as the 
ohmic resistance is concerned, but it will probably be hard 
to impress the public with this fact. 

The arrangement of the poles and insulators is seen in 
Fig. 7. There are in all 3,227 poles ; the normal span is 60 





Fic. 3.—CONSTRUCTION OF TRANSFORMER. 


metres (200 ft)., the minimum height of the lowest insulator 
from the ground is 5 metres, or about 164 ft.; the distance 
between any two of the three wires is one metre. From 
Lauffen to Eberbach, a distance of 56 kilometres (35 miles). 
the large insulators are used, numbering about 3,000; from 
there to Frankfort there are about 6,500 small ones. Both 
have grooves filled with oil. The large ones are made of 
two pieces, but it appears that the porcelain is not of such 
good quality, as they failed frequently by sparking through 
from the wire to the bracket on being tested. If the 
charging and discharging of almost 10,000 (wet) insulators 
at this high potential consumes much power, it is quite 
likely that the smaller ones, in which the surface is so much 
less, will prove more economical. All the insulators were 
tested with a high tension alternating current, and we are 
told that quite a number of them failed, the spark piercing 
a hole through to the bracket. Another evil of the large 
insulators is that they form an attractive and tempting 
target for the small boy to throw stones at. So great is the 
danger from this cause that it was thought at one time to 
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Fic. 7.—LINE CONSTRUCTION. 


color them black, or some other dark color, in order to 
make them less conspicuous. 

At the beginning of the line are the high tension fuses. 
These consist each of two copper wires in parallel, .15 milli- 
metres diameter (between Nos. 34 and 35 B. & S.) and two 
metres long. These are stretched between two of the poles 
at the beginning of the line, which are two metres apart. It 
5 an interesting and novel experience to think that almost 
300 h. p. are to be sent through these six fine wires. There 
are, therefore, four precautions for safety, the primary 
fuses, the secondary fuses, the maximum and minimum 
cut-outs, and the grounding of the low tension circuit. 
There are, furthermore, additional safeguards at numerous 
Places along the line, usually at every railroad station. 
They were placed there at the request of the railroad com- 
pany along whose route the lines are run. These safety 
devices consists of a heavy copper wire bent like the letter 
V, upside down. They are suspended by cords run over 
pulleys just above the three line wires, so that at any 
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moment the cord may be released and this wire allowed to 
drop down on to the three line wires, thereby short circuit- 
ing them; this will blow the safety fuses and will therefore 
open the circuit. Should anything happen to the line the 
circuit can at once be broken by this device. Furthermore, 
a workman is sure that the line is not alive if this short 
circuiting wire rests on the lines. The strict instructions 
are to drop this cross wire before touching the circuit any- 
where. It is a very simple device and quite crude in con- 
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Fic. 5.—SWITCHBOARD AT LAUFFEN. 


struction, but appears to be quite efficient. It is, in effect, a 
switch for opening the circuit, but as currents of 12,500 and 
25,000 volts cannot be broken readily with a switch, this 
simple device forms a very good substitute; there are, in fact, 
no switches at all in the high tension circuit. 

At the exhibition the lines lead directly to the transform- 
ers, being carefully insulated at their connections to the 
binding posts. The transformers are like those described 
above, and reduce the current to 60-70 volts for the lamps. 
There is one made by the Swiss firm, and two by the Berlin 
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Fic. 6.—CONSTRUCTION OF TRANSFORMER. 


company. They are arranged so that they can be coupled 
in multiple are or in series, for experimenting. The low 
tension current of about 60-70 volts between each of the 
three wires is then led to the switchboard shown in Fig. 9. 
The three low tension wires from the transformers arrive 
at the top at the three double terminals leading to the am- 
pére meters (the double terminals are for using two trans- 
formers in multiple); from here through switches to the 


to a transformer with 
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three bus wires. The fourth bus wire is a common ground 
connection similar to that at the generating station. From 
each of these bus wires a circuit with switch leads to the 
lamps. The third set of wires and the cross connections and 
duplicate switches are for making the second kind of a con- 
nection, referred to above, in which the three wires are 
connected through the lamps (or motor) to a common con- 
nection (which, as was described, is then grounded, for 
safety). The fuses are seen near the bottom. The grounded 
wire is not fused. Ordinarily the lamps are run in three 
equal groups, one between each lead and the next. 

The motor is shown in Fig. 10. The construction and 
winding is not yet made public, but its general principle 
may be understood by reference to Fig. 8, which shows a 
section of a somewhat similar motor. The armature in 
Fig. 10 is a laminated iron ring, like a Gramme ring core. 
The windings pass through holes near the periphery. Sur- 
rounding this is a similar ring, also with windings, but 
near its inside surface. Whether the winding is that for a 
cylinder or for a Gramme armature is immaterial at pres- 
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Fig. 4 —CONSTRUCTION OF TRANSFORMER, 


ent. Each of these windings consists of three separate coils 
each slightly in advance of the other. If now the three 
wires of the ‘‘drehstrom” are connected with the arma- 
ture, the three currents will generate a magnetic field which 
turns rapidly around the shaft as a centre. The reaction of 
this revolving field on the surrounding iron will tend to 
turn the armature, even if there were no windings on the 
outside ring. This rapidly revolving field will generate 
currents in the windings of the outside iron ring, which 
currents if allowed to flow will produce the torque. It is 
therefore merely necessary to short circuit this outside 
winding. The action may also be explained by saying that 
the armature windings generate currents in those on the 
outside ring, which repel those in the armature, thereby 
causing rotation. Instead of short circuiting the outside 
coils they may be mere bare copper wires all united at their 
ends, in fact a solid mass of iron would answer, but the 
Foucault currents in that case do not all flow in the most 
advantageous way. In Fig. 8 the ‘‘drehstrom” winding 
ison the outside ring, and the short circuited cylinder 
winding is on the armature, which has the advantage that 
are sliding contacts are required. 

Referring again to Fig. 10, the ‘‘ drehstrom” is led to the 
armature through three sliding contacts, each with two 





Fie. 8.—MorTror WINDING. 


massive, radial brushes of copper gauze. There are two 
independent windings on the armature, for the second of 
which the brushes and contacts are at the rear end. The 
object of this is merely for experimenting with series 
and multiple arc combinations. The armature is wound 
like a cylinder armature, for eight poles. The winding of 
the outside stationary ring is quitesimilar. The currents 
from it are led off to a starting resistance, not shown here. 

To start the motor, the outside circuit is first opened at 
the starting resistance, and the ‘‘ drehstrom ” sent through 
the armature. Under these conditions it will act similar 
an open secondary, and there 
will be a counter E. M. F. induced which is practically 
equal to that inducing it, and there will, therefore, be 
practically no current flowing at starting, in which respect 
it differs very materially from the continuous current 
motors. The external winding is then closed gradually 
through a high resistance (in this case by three even plates 
dipping into an alkaline solution in iron tanks), which is 
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gradually diminished as the speed increases, until the 
motor runs at full speed, when this circuit is short circuited. 
Such a motor may therefore be started as slowly as one 
likes, loaded or not, under perfect control, without sparks, 
and without an exciting current. Furthermore. the speed 
need not be synchronous with the alternations. It is under 
perfect control, and the motor will not stop when the speed 
diminishes, as in the usual alternate current motcis, and 
the consumption will be approximately in proportion to the 
work required. The greater the load, the greater the cur- 
rent induced in the outside, stationary circuit. 

The windings of both the armature and the outside ring 
are made with copper bars run through holes near the pe- 
riphery. The rosette seen at the end is formed by the cross 
connections from one bar to its mate in the next field; these 
connecting pieces are all alike and are shaped, as usual, 
thus : ~»_— 

It is not the ntention here to discuss the merits and de- 
merits of such motors; at present, it appears that the merits 
far outweigh any demerits. Besides being a good, simple. 
alternate current motor, it has great advantages over even 
the best continuous current motors. 

This motor is coupled directly with a centrifugal pump. 
which pumps the water to the top of a small artificial hill. 
resembling a pile of rocks, 10 metres (33 feet) high, down 
which it falls over a background of glass, behind which 
lights will be placed. The bank of 1,000 lamps which is 
also supplied with this current encircles a large sign in front 
of this exhibit, with the names of the exhibitors and the 
exhibit. At present the plant is run with only 12,500 volts, 
but after the formal opening it will be run with 25,000 
volts. 

FRANKFORT, Sept. 3, 1891. 
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Electrical Practice in Europe as Seen by an 
American.—V. 


BY CARL HERING. 





THE FRANKFORT ELECTRICAL EXHIBITION. 

In coming upon the grounds through the principal en- 
trance, the main building, known as the Machinery Hall, 
is directly in front, on the opposite side of the large lawn 
decorated with flower beds, a fountain, statuary and small 
kiosks, At night this area is a flood of eleciric light, the 
dome of the main building forming the background, being 
outlined from top to bottom with rows of several thousand 
incandescent lamps. The whole presents a very attractive 
appearance at night, especially this brightly illuminated 
dome which may be seen from quite a distance from many 
points outside of the exhibition grounds. Unfortunately 
the dead lamps are not easily replaced, so that at present the 
otherwise continuous outlines are badly broken. The great 
volumes of steam issuing from the exhaust pipes through 
the roof rather add to the picturesque effect at night, as 
they are brightly illuminated by this flood of light. 

On entering the grounds at the main entrance, the first 
large building to the left contains a large exhibit of railroad 
appliances and signals, portable plants on wheels for tele- 
graphic and lighting purposes, 
chiefly for use in war, mod- 
els of electric railroads, his- 
torical and modern, etc. Next 
to this building is one of the 
four or five large ‘beer halls,” 
which, according to German 
customs, are known by the 
name of the particular beer 
sold there. Passing by this 
and continuing to the left is 
the building devoted exclu- 
sively to electro-chemistry and 
metallurgy. Besides numer- 
ous smaller exhibits of electro- 
plating apparatus and electro- 
plated goods,and articles made 
by galvanoplastic processes, 
there is a very large and attrac- 
tive exhibit of the Neuhausen 
Aluminium Company's goods, 
and a working plant for ob- 
taining copper from the ore by 
an electrolytic process, ex- 
hibited by Siemens & Halske, 
also commercial ozone gener- 
ators. Continuing to the left, 
there are several of the num- 
erous ‘‘shows ;” the first a 
building in which curious and 
funny effects are produced by 
various arrangements of mir- 
rors ; the next, an electrical race course containing wooden 
horses driven by electric motors under the floor ; the next 

a panorama showing a steamer entering the New York 
harbor. Turning the corner of the grounds there is a group 
of buildings to the left and in back of the grotto. Among 
hem are the testing laboratories of the jury ; the art gal- 
lery in which the illumination of two of the halls is pro- 
duced by are lights with peculiar white reflectors so ar- 
ranged that they produce as nearly as possible the same 
diffused illumination as day light, the lights themselves 


being entirely hidden—the effect is excellent and is well 
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worth th: attention of architects ; the third hall is illumi- 
nated with incandescent lights, but it contrasts very un- 
favorably with the other, as the light is of an orange color, 
which changes very materially the colors of the paintings. 
Among the other buildings of this group are the fol- 
lowing : The exhibit of Hartmann & Braun, the large 
instrument makers of this city, whose instruments are 
well known in the States ; a small model theatre showing 
what numerous and beautiful illumination effects can be 
produced on the stage by means of colored electric lights : 
a hall for drawings containing a very good collection of 
drawings and photographs of numerous large central 
stations of European cities, and some of the America, 
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Fig. 9.—SWITCHBOARD AT THE RECEIVING STATION. 





electric railroad plants of the Thomson-Houston Co.; a 
good sized hall for scientific apparatus, including a large 
and very complete exhibit of testing apparatus of Siemens 
& Halske, and some interesting historical apparatus of 
Sommering, Reiss. Goethe, Hertz, etc. The Weston 
Instrument Co. have a large exhibit in this building. 
Passing around the rear of the artificial hill containing the 
grotto, there are exhibits of mining appliances, including 
one of the Thomson-Houston Co.; also an artificial tunnel 
about 200 feet long passing under and into the hill, and 
containing a small electric mining locomotive and car in 
operation, which carries visitors to the interior, where 
electric mining drills, pumps, lights and ventilators are 
shown in operation. Near this is the pumping station 
which pumps the water from the little lake to the top of the 
bill. forming the waterfall. One of the motors is for con. 
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FIG. 10.-MOTOR OF THE LAUFFEN PLANT FOR THE TRANSMISSION OF POWER. 


tinuous current and the other fora two-phase alternate 
current. A few steps from here bring one to the front of 
the grotto, an artificial rocky hill with caverns in the 
interior containing a dragon (whose mouth is the exhaust 
pipe of a steam engine), waterfalls, statuary appropriate to 
the wet surroundings, etc. The illumination at night is 
produced by means of are lights, reflectors and colored 
glasses which are hidden above, in back of and in front of 
the different waterfalls, the various colors of which are 


changed every few minutes. The lake in front is supplied 


from the river by pumps driven by electric motors (high 
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tension continuous current), and acts as a tank for the feed 
water for the boiler house. 

Opposite to this grotto is the entrance to one end of the 
main hall containing the engines and dynamos. The build- 
ing itself is plain and homely, and if it were not 
for the illuminated dome at night its appearance would not 
be attractive. In the rear of this are the accumulator 
houses and the boiler house, forming the boundary line of 
the grounds, as the park and buildings in back do not 
belong to the exhibition. Near the right hand end of this 
main building a short electric railroad leads to an annex to 
the exhibition, known as the Marine Exhibit, and situated 
at the shore of the river Main. On the river are some boats 
driven by accumulators, and a small launch made entirely 
of aluminium, and driven by a benzine engine (American 
pattern), also made of aluminium. The tower contains a 
lighthouse lamp for indicating the limits of river channels 
by intermittent lights, also two large parabolic projectors, 
one of them about 60 inches in diameter, the largest ever 
built. The rest of this annex contains electrical apparatus 
for use on and in connection with ships and for naval war- 
fare. 

Returning to the main grounds, the building to the right 
contains the various appliances, chiefly cables, junction 
boxes, etc., for the distribution of electricity. In the rear 
end is the receiving station of the high tension (1,250 volts) 
continuous current transmission of power from a factory 
situated about six miles from here. In the front entrance 
of this building is the receiving station for the great 
Lauffen-Frankfort plant for the transmission of power. 
An artificial waterfall next to it is the one which is to be 
driven by this motor, that is, by the power from the water- 
falls at Lauffen, 100 miles distant. At present a bank 
of 1,000 lamps is being run instead, as the motor is 
being repaired. 

Among the small buildings here are the post office, an 
‘** American bar,” a kiosk for California wines, music pa- 
vilion, etc. Continuing tothe right, the large building 
with two small towers contains electrical supplies of various 
kinds. Next to this is the theatre in which popular lectures 
are held in the morning, while in the evenings there is a 
so-called ‘‘ ballet ” or pantomime performance, illustrating 
in an amusing way the discovery of electricity and its pro- 
gress up to the present time. Behind this is the building 
for the electric railroad of Siemens & Halske, which runs 
from here to the opera house in the city, one car with over- 
head line and one with accumulators. 

Returning from this end of the grounds to the main en- 
trance, leads by the homely, top-heavy towers, having an 
Otis elevator, and a large Mangin projector at the top ; 
thence by a building containing a tank in which divers are 
shown in operation under water with the aid of electric 
lights ; thence by the large restaurant and a few minor 
buildings to the long hall for telegraphy and telephony, at 
the main entrance. In the latter are some loud speaking 
telephones, some transmissions of music, one of them over 
along distance wire from the opera at Munich, phono- 
graphs, etc., and telegraph appliances. 

The above will give one a general idea of the exhibition 
grounds, and it will be seen 
that much pains has been 
taken to make the exhibition 
attractive for the general 
public. Among the exhibits 
are few novelties; what there 
is of interest will be described 
in detail in subsequent letters. 

The Lauffen transmission 
has not made any material 
progress during the last few 
days. The 1,000 lights, repre- 
senting about 100 h. p., are 
running daily now, and for 
hours at a time. The fact that 
the power can be trans- 
mitted at such high potentials 
and under such conditions is 
therefore demonstrated, but 
whether it is practicable 
is not yet proved. The motor 
met with an accident shortly 
after it started, which was of 
such a nature that it could 
not readily be repaired in 
place. It was, therefore, taken 
away, but is expected back 
again on Sunday just in time 
for the Electrical Congress. 
The nature of the accident 
need not be discussed here, ex- 
cept to say that it was due to 
too great haste in finishing it in order to have it ready in 
time. An attempt was made to repair it here, but it was 
thought preferable to do it thoroughly. The chief matter 
of doubt in this installation was the possibility of economi- 
cally transmiting such high tensions over long distances 
and lines. Though no definite power measurements have 
yet been taken, the transmission appears to be not only 
possible but practicable also. It is quite possible that de- 
fects and faults will develop, but so fer the engineers have 
apparently successfully met them all. 

One of the chief matters of interest was whether the 
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10,000 insulators would absorb an appreciable amount of 
power, in being charged and discharged continually. What 
this loss is not yet known. The experiments at present are 
limited to such as short-circuiting two or more of the lines, 
grounding one or more, cutting the high tension fuses, etc., 
and their effect on the remaining branch or branches. The 
railroad company have demanded that some of these tests 
be made, to see whether they are safe in having such cur- 
rents along their route. 

There was a heated discussion between the Testing Com- 
mittee (jury) and the exhibitors of this plant as to what 
tests should be made and published. The former wanted to 
have a total plant efficiency, while the latter declined to 
have this done, but wanted the efficiency of each part to 
be taken separately, dynamo, transformer, line and motor, 
in order to obtain data with which the plant efficiency of a 
properly designed plant could be determined. In this they 
are doubtless right, as this plant is not a normal one, but 
merely an experiment. The committee have agreed to their 
request, and at present Prof. Weber, of Zurich, is preparing 
the apparatus for making these measurements. The tests 
will not be made until near the close of the exhibition. 

In order to show that high potential can be transmitted 
underground as well, the firm of Siemens & Halske, of Ber- 
lin, are transmitting about 20 h. p. from their dynamos in 
the main hall to lamps at the annex, about 1,000 feet dis- 
tant, at a potential of 20,000 volts. The two wires are in a 
single cable and are insulated with a very heavy coating of 
pure rubber. They claim that it will stand 40,000 volts be- 
fore it breaks through. That it is possible to insulate for 
such potential with rubber, no one doubts, but whether it 
is practicable, owing to the expense, is another matter. At 
all events it is interesting to know that such cables are in 
the market, as they are sometimes required even if only for 
short distances, where the expense is no object. It might 
be remarked that the wires are insulated separately in such 
a way that at the ends of the cables they may be separated 
from each other without affecting the insulation. The 
sparking distance of 20,000 volts in the air, from points, is 
nearly, if not quite, as great as the distance between the 
wires in the cable. 

Every afternoon public experiments are made by this firm 
with this 20,000-volt current. Toshow that it has this poten- 
tial they run 200 lamps of 100 volts inseries. It is of interest 
to note that if the carbon of one lamp breaks and the lamp 
goes out, the rest will burn as before; it is stated that up 
to 10 lamps can thus go out before it breaks the circuit. 
The globe must of course remain uninjured. Another 
experiment is to show a 20,000-volt arc in the air between 
two horizontal carbons. The arc starts itself at a distance 
of 30 millimetres (14 inch), and the flame reaches a height of 
about 10 to 12 inches, the path of the ragged circuit through 
this flaming, pointed arch being therefore nearly double 
this distance. The carbons can be separated several inches 
farther before the arc goes out. Another experiment is to 
place a piece of window glass between two metallic discs 
to which the leads are attached. After a minute or two a 
blue rim is seen around the edges of the discs, which 
rapidly becomes larger, while radial blue sparks are seen 
to issue from the edge, until it finally breaks through the 
glass by piercing a fine hole through it without breaking 
the glass, provided the current is stopped immediately. 

During the past week the ** Stéiidtecongress ” (Congress of 
Cities) was in session here. It was composed of the mayors 
and other high officials of about 150 German cities. who 
assembled here as the guests of this city, to be shown by lec- 
tures and well conducted trips through the exhibition the 
present state of the electrical industries chiefly with refer. 
ence to the practicability of lighting cities, transmitting 
power to cities, electric railroads and the various systems 
by which it is done. It was an excellent and well planned 
method to instruct those on whom the progress of munici- 
pal ligating and the introduction of electric railroads in this 
country depends, in a great measure at least. 

Among the lectures was one by Mr. Uppenborn, of Ber- 
lin, on ** The Exhibits of Special Interest.” Another by 
Chief Engineer Meyer, of Hamburg, on ** The Best and 
Most Practical Universal Systems for Electric Wires in 
Cities.” He advocates tunnels under the sidewalks. An- 
other by Oscar von Muller, of Munich, on the ** Systems of 
Distribution in Cities.” Another by Chief Engineer Lindley, 
of this city, on ‘*Electrical Railroads.” All these were chiefly 
of local interest, or a good summary of the present state of 
the art, and are therefore of little interest to American read- 
ers. That of Mr. Lindley on * Electric Railroads ” was among 
the most interesting to Americans, as the American roads 
figured very largely in his lecture. 

At the close there was quite an animated discussion, 
chiefly between the agent of the firm of Siemens & Halske 
Who had such success with their underground conduit sys- 
tem in Buda-Pesth, and the agent of the Thomson-Houston 
Company, who advocated the overhead system. The latter 
was much applauded for his short and pointed statements, 
and it is quite certain that the prejudice against the over- 
head lines was not nearly as strong after as before the lec- 
ture. The agent of Siemens & Halske stated that the 
Americans had to come over here to find a practical under- 
sround system, and that they had just contracted to build 
some roads in the States, on the same plan as those in 
Buda-Pesth, where the operating expenses had shown them- 
selves to be only 37 per cent. of the receipts, a figure which 
certainly is very good, 

FRANKFORT, Sept, 3, 18! 
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The Elements of Practical Electricity.* 


BY DR. LOUIS BELL, 


You are now equipped with two Daniell and two bichro- 
mate cells, batteries quite sufficient for most experimental 
purposes. The question will naturally arise, how can you 
use these pairs of cells together? The most natural way is 
that which has already been indicated with reference to the 
voltaic battery constructed of tumblers. You would almost 
instinctively, in endeavoring to use both cells at the same 
time, connect the zinc of one of your Daniell cells to the 
copper of the other, just as was done in the voltaic pile ; 
with the bichromate battery you would connect the zinc of 
one cell to the carbons of the other. This you can very 
readily do by twisting the wires together, taking care that 
they are clean and bright. Cells so joined are said to be 
connected in series, and the current derived from one of 
them flows through the other, picking up the ad- 
ditional current of the second cell on its way. 
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FIG. 7.—SERIES AND MULTIPLE CONNECTED CELLS. 


By joining the wires from the terminals of the cells, one 
from the zinc and one from the carbon, you will get the 
added effect of both cells, which is necessary in some of the 
experiments to be described. There is, however, another 
way of connecting two or more cells, that is joining the 
zincs of the two cells together and also connecting the car- 
bons of the two cells. The effect of this is very much the 
same as if you had a single cell with zincs and carbons of 
double the size. Batteries so joined are said to be connected 
in parallel and the method is occasionally useful, as the ob- 
struction to the current in the battery itself decreases, as has 
been previously mentioned, with the size of the plates, and 
when two cells are joined in parallel is much less than in a 
single cell—only half, in fact. 

Fig. 7 shows in diagram what is meant respectively by 
connecting cells in series and in parallel, and it goes with- 
out saying that any number may be connected in either 
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Fie. 8.—A SIMPLE ELECTROLYTIC CELL. 


way: for certain purposes the one arrangement is prefer- 
able, and for other purposes the other. Now, having con- 
structed your batteries, a large number of general experi- 
ments may be tried. Numerous ones are described in any 
small book on electricity. One of the best known and 
simplest effects of the electric current is its ability to heat 
conductors. You can appreciate this very readily by ob- 
taining some very fine bare iron wire, No. 36 or 40, then 
connect your two bichromate cells in series, and around one 
of the wires leading from them twist the end of a bit of 
this wire four or five inches long, next take the other 
leading wire from the battery, and holding it in one hand, 
and the other extremity of the iron wire in the other, 
bring the battery wire up against the iron wire between 
your hand and the point where it is twisted around the 
other battery wire. The result will be the immediate heat- 
ing of the iron wire, and if the length of it interposed 
between the battery wires be not too great it will become 
white hot, or even burn off. Platinum wire answers even 
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better, but is more expensive. Another simple way of 
showing the heating effect of the current is to twist one of 
your battery wires around the end of a file, carefully 
rubbed clean, so that contact shall be good, and then to 
draw the other battery wire up and down along the teeth; 
the result will be a series of sparks more or less bright, ac- 
cording to the strength of the battery, always quite notice- 
able, however. If you care to get a minute electric lamp 
you will find your two cells of bichromate battery quite 
sufficient to light up a three or four-volt lamp of about 
lc. p., a lamp very similar in general construction to those 
widely used for commercial incandescent lighting. These 
experiments show plainly enough, although on asmall scale, 
the ability of the electric current to produce light and heat. 
The lighting effects are very familiar in these days; electric 
heating is less widely known. Little loops of platinum wire 
rendered white hot, just as in your experiment, are not in- 
frequently used in surgery for cauterizing purposes, while 
electric heating apparatus has been constructed for com- 
mercial uses, working on exactly the same principle. Flat- 
irons and soldering irons have been devised in which the 
heat is continuously supplied by passing a strong current 
through a coil of wire; cooking has been accomplished with 
electric stoves constructed on the same principle, and it has 
even proved possible to make electric radiators for heating 
rooms. Some of these latter have been applied in actual 
practice for the heating of electric street railway cars, 
where the current can be conveniently obtained at com- 
paratively small cost. 


CHEMICAL DECOMPOSITION BY THE CURRENT. 


We have already seen in the Daniell cell that there is a 
decomposition of the copper sulphate, showing the power of 
the current to produce chemical changes. This is very 
readily shown by a number of simple experiments. Solder 
strips of copper to the ends of your battery wires, and 
place both strips an inch or two apart in a tumbler filled 
with the same solution of copper sulphate employed in 
your Daniell battery. After a few minutes you will find 
that one of the strips, that attached to the wire leading 
from the zinc of the battery, has become bright with the 
deposition of copper from the copper sulphate solution. 
The action will go on more rapidly if a few drops of sul- 
phuric acid are mixed with the copper sulphate. 

Another very pretty way of performing a similar ex- 
periment is to take three tumblers, partly fill each of them 
with a rather strong solution of sulphate of soda, and 
connect the three tumblers by two little siphons of bent 
glass tubing, filled with the same solution. A word here as 
to bending the glass tubes. The ordinary thin tubing 
employed for such purposes can be melted over a gas flame. 
Take two pieces perhaps five or six inches long and bend 
them in the following way: Take one by its ends and heat 
the middle in a gas flame, twisting the tube around during 
the process until you notice that it begins to soften and sag, 
then bend it slowly into a loop and cool it off rather gradu- 
ally by withdrawing it by degrees from the gas flame and 
holding it for a few moments immediately above the flame. 
Fill the siphon after it has thoroughly cooled down com- 
pletely full of the solution, and placing a finger 
over each end immerse both ends under _ the 
surface of the solution in two of the glasses; on withdrawing 
the fingers the liquid will stay in the tube and electric con- 
nection will be formed. Connect one of these glasses to 
the third one by another small siphon, arranging them as 
described above, then put a few drops of syrup of violets 
into the middle glass, plunge in your battery wires from 
your bichr»mate cells in series, and let the current pass. 
After a little while a drop of the syrup of violets put into 
the tumbler in which is placed the wire from the carbon of 
your battery will turn red, while that in the middle glass 
will still be unaffected. The change in color is due to the 
setting free of sulphuric acid in the first tumbler while soda 
is present in the third tumbler. The current has passed all 
the time through the middle tumbler without producing 
any change in the sulphate of soda, but at the two elec- 
trodes attached to the battery wires chemical change has 
taken place, somehow or other sulphuric acid has migrated 
into the one tumbler and soda into the other, leaving the 
substance in the middle tumbler quite unaffected. 


DECOMPOSITION OF WATER. 


Another simple experiment is the decomposition of water 
by the passage of the electric current. For this a little more 
preparation is required. Procure a couple of pieces of 
platinum wire, No, 20 or thereabouts, and each about three 
inches long. Connect these to the leading wires from your 
battery, and coat them except for an inch and a half at the 
tips with beeswax. Now get a little glass tube, such as is 
known to chemists as a test tube, about as big around as 
your finger and perhaps three or four inches long ; fill one 
of your tumblers about two-thirds full of dilute sulphuric 
acid, about half as strong as that employed in your Daniell 
cells; take a piece of wood long enough to go across the top 
of your tumbler and through the middle of it bore a hole 
large enough to slip your test tube through but tight enough 
to fit snugly. Now fill the test tube with the same dilute 


‘acid that is in your tumbler; slip your finger over 


the end of it and inverting the tube pass it under the sur- 
face of the acid in the tumbler, then slip your bit of wood 
over the test tube, partially withdrawing the latter from 
the acid so that its mouth will be, say half an inch, below 
the surface of the liquid in the tumbler, If the test tube 
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fits the hole neatly it will stay put in this position, if nota 
wedge of wood pushed in by its side will hold it there ; 
then bending up your platinum wires into a pair of U- 
shaped loops slip them under the surface of the liquid and 
up into the test tube, letting them rest there perhaps a 


quarter of an inch apart, being careful that they do not’ 


touch and that the copper wires from your batteries do not 
reach into the liquid, which being somewhat acid would 
corrode them. An inch and a half or more of platinum 
wire should be inside the test tube—the nearer together 
the wires in the tube can be put without touching the 
better effect you will obtain. On letting the current 
flow for a little while from the bichromate cells in 
series you will see bubbles of gas beginning to rise 
from both the platinum wires, the current in passing be- 
tween them decomposing the acidulated water completely. 
The purpose of the sulphuric acid is to render the water a 
better conductor and enable you to decompose it with less 
battery power than would otherwise be possible. In a few 
minutes quite a considerable bubble of gas set free from the 
decomposed water will accumulate in the top of the tube, 
the amount increasing as the decomposition continues. 
You had better not continue the experiment more than 15 
or 20 minutes as your bichromate battery will begin to run 
down in strength by that time, although it will recover if 
thrown out of action for a short time. The whole apparatus 
is shown in Fig. 8. The work will go on more rapidly if 
two little strips -of sheet platinum be substituted for the 
wire, as their surface is greater and the current will pass 
more freely between them. 
(To be continued.) 
+--+ 
(Copyrighted, 1890.) 

Chronological History of Electricity, Galvanism, Mag- 

netism and the Telegraph, from B. C. 2687 to AD. 

1888.—Part I.* 





BY P. F. MOTTELAY. 


A. D. 1773. Odier (Louis), a well known Swiss physi- 
cian, thus addresses a lady upon the subject of an electric 
telegraph: ‘‘I shall amuse you, perhaps, in telling you 
that I have in my head certain experiments, by which toen- 
ter into conversation with the emperor of Mogol or of China, 
the English, the French, or any other people of Europe, in 
a way that, without inconveniencing yourself, you may 
intercommunicate all that you wish, ata distance of four 
or five thousand leagues in less than half an hour. Will 
that suffice you for glory? There is nothing more real. 
Whatever be the course of those experiments, they must 
necessarily lead to some grand discovery ; but I have not 
the courage to undertake them this winter. What gave me 
the idea was a word which I heard spoken casually the 
other day, at Sir John Pringle’s table, where I had the 
pleasure of dining with Franklin, Priestley and other great 
geniuses.” 

See allusion to above, at Schwenter (A. D. 1600) and 
in the report of Bristol Meeting of the British Asssociation, 
August 25, 1875 ; also Chambers’ ‘‘ Papers for the People,” 
1851, Hl. Com., p. 6 ; Bertholon, ‘*Elec. du Corps Humain,” 
1786, vol. I., p. 357. 

A. D, 1778.——Hunter (John), a native of Scotland, ‘ by 
common consent of all his successors the greatest man that 
ever practiced surgery,” gives at page 481 of the Phil. Trans. 
for 1773, his observations on the anatomical structure of 
the raia torpedo. 

The electricity of the animal, he found, is generated by 
organs on each side of the cranium and gills, somewhat re- 
sembling a galvanic pile, and which consists wholly of per- 
pendicular columns reaching from the upper to the under 
surface of the body. Dr. Walsh gave him a fish about 
eight inches long, two inches thick and 12 inches broad, 
for examination, and Hunter found in each electrical organ 
as many as 470 columns, but, in a very large fish, four 
and a half feet long and weighing 73 pounds, the number 
was 1,182 in each organ. 

He remarks that there is no part of any animal with 
which he is acquainted, however strong and constant its 
natural action, which has so great a proportion of nerves ; 
and he hence concludes that, if it be probable that these 
nerves are not necessary for the purposes of sensation or 
action, they are subservient to the formation, collection or 
management of the electric fluid. 

See Phil. Trans, for 1773, p. 461; for 1775, p. 465 
(gymnotus electricus); for 1776, p. 196; also John Davy’s 
account in Phil. Trans. for 1832, p. 259; ‘‘ Am. Trans.,” 
vol. Il., p. 166; Nicholson’s Journal, vol. L, p. 355; 
Journal de Physique, vol. XLIX., p. 69; Geo. Adams, 
**Essay on Electricity, etc.,” 1785, p. 315; Dr. KJ N. 
Lud. Roger, ‘*Specimen physiologicum, etc.,” Gdttingee, 
1760 ; Dr. Buniva’s experiments recorded in *‘ Journal de 
Litter. Médicale,” tome II., p. 112; Leithead, ‘‘ Electric- 
ity,” chap. XII. ; Scient. Am. Suppl., No. 457, pp. 7,800- 
7,302. See also the account of his having been the first to 
observe the galvanic sensation of light in the experiment 
on the eyes, published in ‘* Opuscoli Scelti,” vol. XXIL., p. 
364. 
A. D. 1774. At page 16 of the third volume of Dr. 
Wm. Hooper's “* Rational Recreations, etc.,” there is given 
a fine illustration of the electrical machine made by Dr. 
Priestley, and mention is made of the fact that, since the 
publication of the latter’s ‘* History and Present State of 
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Electricity,” he contrived to be placed on the top of his 
house a windmill by which the machine could be occasion- 
ally turned. 

Much of the remainder of the volume is given to all kinds 
of experiments in the line of electricity and magnetism. 

A. D. 1774.——Lesage (Georges Louis, junior), a French- 
man, living at Geneva, Switzerland, makes in that city the 
first real attempt to avail of frictional electricity for the 
transmission of signals between two distant points. (See 
C. M., or Charles Morrison, at A. D. 1758). His appa- 
ratus consists of twenty-four metallic wires insulated from 
each other and communicating with separate electrometers 
formed of small balls of elder held by threads and marked 
with the letters of the alphabet. Whenever the electric 
current was transmitted, the balls diverged and indicated 
the desired letter. 

Lesage, was not, however, satisfied with a telegraph upon 
so small a scale as to be utilized only in one building, and, 
on the 22d of June, 1782, he addressed Mr. Pierre Prévost, 
at Geneva, on the subject of ‘‘a ready and swift method 
of correspondence between two distant places by means of 
electricity.” This he says, had occurred to bim thirty or 
thirty-five years before and had been ‘‘ then reduced toa 
sizaple system, far more practicable than the form with 
which the new inventor has endowed it.” His idea was to 
employ a subterranean tube of glazed earthenware, divided 
at every fathom’s length by partitions with twenty-four 
separate openings intended to hold apart that number of 
wires. The extremities of the wires, as he expresses it, 
‘are arranged horizontally, like the keys of a harpsichord, 
each wire having suspended above it a letter of the alpha- 
bet, while immediately underneath, upon a table, are pieces 
of gold leaf, or other bodies that can be as easily attracted, 
and are at the same time easily visible.” Upon touching 
one end of any wire with an excited glass tube, its other 
extremity would cause the little gold leaf to play under a 
certain letter which would form part of the intended mes- 
sage. 

Georges Louis Lesage, senior, wrote a work on Meteors, 
etc., published at Geneva, in 1730, and alluded to in Poggen- 
dorff, vol. I., p. 1,438. 

See Abbé Moigno, ‘“ Traité, etc.,” p. 59; Ed. Highton, 
‘* The Electric Telegraph,” 1852, p. 38 ; Journal des Savants, 
September, 1782, p. 637; Pierre Prévost, ‘‘ Notice, etc.,” 
1805, pp. 176-177. 

A. D. 1774. ——Wales (William), English mathematician 
and the astronomer of Captain Cook during the expeditions 
of 1772, 1773 and 1774, is the first to make scientific obser- 
vations relative to the local attraction of a ship upon mari- 
ner’s compasses. While on the way from England to the 
Cape and during the passage through the English Channel 
he found differences of as much as 19 degrees to 25 degrees 
in the azimuth compass. 

See Sturmy, at A. D. 1684; also Wales and Bayly’s ‘‘Ob- 
servations on Cook’s Voyages,” p. 49. 

A. D. 1775.——Gallitzin (Dmitri Alexewitsch Fiirst, 
Prince de), an able Russian diplomat and scientist, carries 
on at the Hague, between the 4th of June, 1775, and 
the commencement of the year 1778, a series of ex- 
periments upon atmospherical electricity, the results of 
which he communicates to the St. Petersburg Academy of 
Sciences in a Memoir ‘entitled ‘‘ Observations sur l’Electri- 
cité naturelle par le moyen d’un cerf-volant.” Therein he 
states that the presence of electricity was always noticeable 
whenever he raised his kite, whether in the night or in the 
day time, as well as during hot, dry, or damp weather, and 
he finds that electricity is generally positive during calm 
weather and that it is more frequently negative when the 
weather is stormy. 

He also observed during an extensive course of experi- 
ments upon animals that a hen’s eggs hatch sooner when 
they are electrified, thus confirming the previous observa- 
tions of Koeslin and Sennebier, and he gives an account of 
the effects of battery shocks upon various species. He in- 
stances the case of a hen which had sustained a shock of 
sixty-four jars and appeared dead, but which nevertheless 
revived, regained strength and lived thirty-two days, and 
he gives the report of the dissection made by Mr. Munichs, 
as well as the very curious observations upon it noted at 
the time by Mr. Camper. 

See Bertholom, ‘‘ Elec. du Corps Humain,” 1786, vol. 
I., pp. 13-14, 66, and vol. II., p. 48} etc.; ‘‘ Mercure de 
France,” 1774, p. 147; ‘* Biog. Univ.,” ‘tome XV., p. 425; 
**Mém. de l’Acad. de Bruxelles,” vol. III, p. 14; 
Journal de Physique, vols. XXI. and XXII., for 1782 and 
1783 ; ‘* Opuscoli Scelti,” vol. II., p. 305. 

A. D. 1775. Lorimer (Dr. John), *‘ a gentleman of great 
knowledge on magnetics,” describes his combined dipping 
and variation needle, for determining the dip at sea, which 
he calls universal magnetic needle or observation compass, 
in a letter to Sir John Pringle, Bart., copied in Philosophical 
Transactions, vol. LXV., p. 79. This apparatus is also to be 
found described in Lorimer’s ‘‘ Essay on Magnetism, etc.,” 
1795, as wellas at page 168 of Cavallo’s ‘‘ Treatise on Mag- 
netism ” published in 1787; and at page 333 of the latter 
work the Doctor endeavors to explain the causes of the vari- 
ation of the magnetic needle. 

A. D. 1775.——Cavallo (Tiberius), a distinguished Italian 
natural philosopher, publishes in London “ Extraordinary 
Electricity of the Atmosphere at Islington,” which was re- 
printed by Sturgeon, and which contains his many experi- 

m2nats and important observations upon the line indicated 
by Franklin. This work was followed in 1777 by his 
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‘*Complete Treatise of Electricity, etc.,” by his ‘‘ Essay on 
the Theory and Practice of Medical Electricity ” in 1780 and 
1781 (Leipsic, 1782, 1785 ; Naples, 1784), and by his ‘‘ Com- 
plete Treatise on Electricity, etc.” (2d and 3d editions), 
London, 1782 and 1787. In the last named year was also 
published in London the first edition cf his ‘‘ Treatise on 
Magnetism,” a supplement to which appeared during 1795. 

During the year 1787 he had made many very remark- 
able observations on the phenomena of electricity in glass 
tubes containing mercury, and he had experimented with 
various substances floating upon mercury in order to test 
their magnetism. By the latter means he discovered that 
a small trace of iron which could not be detected by chemi- 
cal tests was yet capable of sensibly affecting the magnetic 
needle. 

Before the year 1795 he contrived what he called a mu!- 
tiplier of electricity, a good illustration of which is w be 
found, more particularly, opposite page 270, vol. IT., of his 
‘*Elements, etc. ,” published at Philadelphia in 1825. It con- 
sists of two brass plates insulated upon glass pillars, and of a 
third plate which can be insulated or uninsulated at will, 
and which, turning on a pivot, or rather a movable arm, 
can be made to successively convey electricity from one 
plate to the other until the desired quantity is accumulated, 

Cavallo also devised a simple portable electroscope con- 
sisting of two fine wires held by a cork, and carrying small 
pith balls, the cork being fitted in a varnished glass tube, 
and the balls indicating by their divergence any electricity 
that may be communicated to them. 

He likewise invented a condenser of electricity, Gonsist- 
ing of an insulated tin plate placed between the sides of a 
wooden frame lined with gilt paper ; one edge of the plate 
being connected with the body containing the electricity, 
and the condensation making itself observable at the op- 
posite edge by the electroscope. 

In 1795 he published the fourth edition of his ‘‘ Treatise 
on Electricity,” which, like the previous editions, was freely 
translated into other languages, and at pages 285 to 296 of 
the third volume of which he fully indicates the possibility 
of transmitting intelligence by combinations of sparks and 
pauses. For his experiments he made use of brass wires 
250 English feet in length, and his electric alarm was based 
upon the explosion of a mixture of hydrogen and of oxygen, 
or of either gunpowder, phosphorus, phosphoreted hydro- 
gen, etc., fired by the Leyden phial (Vide Bozolus, A. D. 

1767). It is in volume I., page 358, of the aforenamed 
fourth edition that Cavallo explains the mode of action of 
the charged Leyden jar. His concluding words deserve 
reproduction : ‘‘ Which shows that one side of a charged 
electric may contain a greater quantity of electricity than 
that which is sufficient to balance the contrary electricity 
of the opposite side. This redundant electricity should be 
carefully considered in performing experiments of a deli- 
cate nature.” The same is expressed in other words in the 
1825 American edition of his ‘‘ Natural Philosophy,” chap- 
ter IV. Therein he asserts that glass is impervious to the 
electric fluid, saying : ‘‘ If the additional electric fluid pene- 
trates a certain way into the substance of the glass, it fol- 
lows that a plate may be given so thin as to be permeable 
to the electric fluid, and, of course, incapable of a charge ; 
yet glass balls blown exceedingly thin, viz., about the six- 
hundredth part of an inch thick, when coated, etc., were 
found capable of holding a charge.” (See Cavendish's ex- 
periments which produced this remarkable discovery, in the 
Phil. Trans., vols. 75 and 78.) 

An electrical machine used by Cavallo in 1777 had a glass 
cylinder, which was rotated by means of a cord passing 
around the neck and the wheel. It also had a cushion 
(amalgamated with two parts of mercury, one of tin foil, 
some powdered chalk and grease) holding a silk flap and 
freely moving along a groove, and was provided with a 
prime conductor, resting on glass legs and with collecting 
points. Clamps were used for holding the machine to the 
table. 

See Sturgeon, ‘‘ Lectures,” London, 1842, p. 12; Young's 
** Lectures,” London, 1807, vol. I., pages 682, 686, 694, 714; 
Nicholson’s Journal, 1797, vol. I., p. 894; Du Moncel, 
‘** Exposé,” vol. III. ; Aikin’s ‘‘ General Biography,” vol. X.: 
Phil. Transactions, 1776, p. 407 ; 1777, pp. 48, 388; 1780, p. 
15 ; 1786, p. 62; 1787, p. 6; 1788, pp. 1 and 255, and 1793, p. 
10 (Volta’s letters). See also, ‘*‘ Britannica,” art. ‘‘ Magnet- 
ism,” chap. III., section I., for Cavallo’s ‘‘ Observations on 
the Magnetism of Metals, etc.” 

A. D. 1775. Bolten (Joach. Fred.), a German physi- 
cian, is the author of ‘‘ Nachricht von einem mit dem 
Kunstlichen magneten gemachten Versuche einer Nerven- 
Krankheit” (Hamburg, 1775, 9to), the title of which is here 
given in full, as the work is not usually found recorded in 
publications and is considered to be of excessive rarity. 

Contrary to the accepted belief of many at the time, Bol- 
ten asserts that the application of magnetic plates for the 
cure of nervous affections is not only useless, but has, in 
many instances, been shown to greatly increase pain. This 
is proved by Mr. Fonseka in his e ournal, which forms part 
of the above named work, and is confirmed by the experi- 
ments of Andry and Thouret (‘‘ Obs. et Rech. sur. ' 
’Aimant. . . .” No. 8, pp. 599, 661; J. D. Reuss’ ‘Re 
pertorium” (vol. XII., p. 18), as well as by observations re- 
corded in another very scarce work, translated into Dutch 
during 1775 by the celebrated physicist, J. R. Deimann, 
under the-title of ‘‘Geneeskundige Proefneeming met den 
door Koast gemaakten Magneet, door den Heere T. ©. 





Unuzer.” 





> = 


— = 


eo — = & 


fw 2a Ss SS 


os &> 


Ww 


co 
pa 
th 
tic 
th 
ca 
ot: 
fr 


M 
th 


m 
fe: 
th 
hi 
tat 


an 
en: 
vel 





be 


dd. 
n- 
all 
be, 
ity 


st- 
fa 
ate 
ty, 
Dp- 


‘ise 
ely 
| of 
ity 
ind 
res 
sed 
en, 
lro- 
D. 
ned 
1 of 
rve 
ged 
han 
pity 
be 
leli- 
the 
1ap- 
the 
one- 
fol- 
able 
‘Ze ; 
six- 
vere 
ex- 
the 


rlass 
sing 
hion 
foil, 
and 
ha 
ting 
» the 


ing’s 
714; 
rcel, 
meas 
0), p- 
3, p. 
met- 
is on 


nysi- 
dem 
ven" 
here 
d in 


Bol- 
r the 
s, in 
This 
part 
peri- 


‘Re 
is re- 
utch 
ann, 

den 
| CG 


Sept. 26, 1891. 


Annual Meeting of the Street Railway Association of 
the State of New York. 





The ninth annual meeting of the Street Railway Associa- 
tion of the State of New York was held at the Hotel 
Metropole, New York City, on Tuesday of last week. 
President Daniel F. Lewis called the meeting to order. 
Over 30 delegates from various parts of the State were 
present. 

After the calling of the roll, the first order of business 
was the address of the president, which covered very thor- 
oughly the work of the year in the street railway business 
in New York State. Then came the report of the Execu- 
tive Committee, from which the following extract relating 
to motive power is taken : 

The horse is with us, and always will be in greater or less num 
ber. For his sake, however, we devoutly hope that, as a motive 
power for street cars, his days, not years, are numbered. 

Cable power is having its full share of attention, as is evidenced 
by the transformation into cable roads of the lines of the two lead- 
ing business thoroughfares of the metropolis. 

This association in its meeting this year, as in that of a year 
ago, has but one idea, however, and that is electricity as a motive 
power. 

While such companies as the Third Avenue and the Broadway 
and Seventh Avenue demonstrate the courage of their convictions 
by launching out upon an expenditure of millions, most of us must 
perforce make haste slowly; and we, therefore, turn our attention 
to electricity! The peeple want an improved motive power, 7. ¢., 
an improvement over horses; and surely the most brilliant and 
magnetic, the loftiest and most promising motive power, based upon 
what we see and hear, is electricity. Thus it comes to pass that 
your committee has arranged for the preparation of another re- 
port upon “ Electric Motive Power for Street Surface Railways,” by 
the president of a company whose lines are operated by this subtle 
and withal fascinating power. Participation in the discussion of 
this subject by men eminent on “the surface as well as overhead ”’ 
bas also been arranged for. 


This was followed by the report of the special committee 
on ‘* Electric Motive Power for Street Railways.” The report 
was read by Mr. John N. Beckley, president of the Roch- 
ester Railway Company, as follows : 


REPORT OF THE COMMITTEE ON ELECTRIC MOTIVE POWER FOR 
STREET RAILWAYS. 


Mr. President and Gentlemen: Last May I received a 
letter from the president of this association asking me to 
prepare a report to be read at this meeting ‘‘on any sub- 
ject covered by the range of electric motive power for street 
surface railways.” In that letter the president, seeking to 
lure me to my destruction, stated that many months would 
yet elapse before the next meeting of the association, and 
closed by expressing the hope that I would oblige him _per- 
sonally by complying with his request. I have been in so 
many situations where I have found it necessary to call 
upon my friends to oblige me that I could not find it in my 
heart to deny the president this request, especially as my 
promise, if made, was to do something months hence. I 
attached a string to my promise in the concluding part of 
my letter of acceptance, in which I stated that I did not 
see how Ishould get time to prepare anything worth the 
hearing, but that I would do my best. 

I expected, when I agreed to write something for your 
consideration, that I would have an opportunity before pre- 
paring what I had to say of talking with the president of 
this association, and of obtaining from him some sugges- 
tions upon which I might hang the slender thread of my 
thought. That pleasure, by reason of his and my business 
cares and engagements, has been denied me, and only the 
other day I was brought up with a round turn by a letter 
from the secretary reminding me that I had agreed to pre- 
pare a paper for this meeting upon the subject of ** Electric 
Motive Power for Street Surface Railways.” The reminder 
that the time had come for the fulfilment of my promise 
was almost as disagreeable to me as an electric shock ad- 
ministered by a 500-volt current, but the unpleasant 
features of that situation were considerably modified by 
the statement that the secretary, or some one acting through 
him, had been kind enough to formulate and put into quo- 
tation marks for me a definite subject for my paper. The 
fact that the subject is deeper than any well and wider than 
any church door is, to be sure, a little embarrassing. I am 
encouraged, however, to say what little I can upon this 
very comprehensive subject by the knowledge that, while I 
know really little about it, yet there may be some others en- 
gaged in the street railway business who have had less ex- 
perience in the operation of street surface railroads by means 
of this unseen and wonderful force called electricity. 

The subject which has been given to me is many sided. 
I shall endeavor to throw out a few suggestions, based upon 
some study of the problem of street railroad transportation 
and upon a little experience. If, in what I shall say, I am 
able te furnish one or two texts for discussion, I am sure 
there are those present who, by their discussion of the texts, 
will furnish all of us with valuable information and food 
for thought and thereby my purpose will have been at- 
tained. 

Most of us are engaged throughout all of the working 
hours of each day in the performance of duties which leave 
Us little time for reflection upon, and study of, the broad 
questions suggested by the subject which has been given to 
me, We all know that the tendency of modern American life 
‘8 toward the concentration of vast masses of people in our 
towns and cities, and that this urban increase is somewhat 
at the expense of the agricultural communities. We also 
know that the American workman, as well as the American 
business and professional an, is seeking to locate his home 
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some distance away from the section of his town or city 
where his business is transacted or where his work is done. 
Every householder has or desires to have at least a little 
patch of lawn or garden about his home, to obtain which he 
must locate some distance from the business or manufactur- 
ing centre of the town or city where he lives, To the average 
man, however, this is not possible, except as he can have 
some means of communication with that business or manu- 
facturing centre, at low cost to him. But as towns and 
cities grow, and distance becomes more and more an ele- 
ment to be considered, it becomes necessary that the citizen 
should have not only facilities for cheap transportation for 
himself and the members of his family, but that he should 
have means of rapid intercommunication. _ Out of the 
needs of modern city and town life grew the horse railroad. 


-The development of cities and towns brought with it the 


necessity for quicker transportation. The American intel- 
lect, ready to meet every emergency, set itself at work to 
devise some method of quickly transporting the people of 
the great cities of the country, and so far as the great cities 
are concerned, practically solved the problem presented by 
inventing and building cable railways. It was soon found, 
however, that while cable railways answered the purpose 
for which they were designed in cities like Chicago and 
Philadelphia and New York, they would not do in smaller 
cities, except in isolated cases where vast numbers of peo- 
ple were required to be moved daily over a comparatively 
short mileage. 

Five years ago the only street surface railways which 
were in successful operation anywhere in the United States 
were horse and cable railways. Within that five years 
more than 4,000 street cars have been electrically equipped, 
and to-day more than 3,000 miles of track in 300 cities and 
towns of this country have been constructed, on which 
these electric cars are run with satisfaction to the people, 
and, in the main, with profit to the companies operating 
them. 

The development of the street railway has had as much 
to do with the growth and prosperity of the towns and 
cities of this country as, or perhaps, more than, any other 
one thing. The transportation of people by street railroads 
is most intimately connected with the social and business 
life of the people. Nearly 500 cities in the United States have 
street railway systems in operation. More than 800 corpora- 
tions are operating street railways in such towns and cities. 
As many as 30,000 street cars, horse, cable and electric, are 
to-day running upon the 8,000 miles of street railroads in 
this country. In these cars, and on these tracks, are car- 
ried as mauy as 3,000,000,000 of people yearly, or 50 times 
the entire population of the United States. When we con- 
sider that the number of people carried by all of the 
steam railroad companies in all of the States of this Union 
last year is estimated at less than 500,000,000, and that 
more people are carried on the street surface railroads in 
the city of New York, ina year, than are carried by all 
the steam railroads of the State in the same period, we come 
to have some conception of the immense importance to the 
people of the rapid, efficient and safe service of street cars 
in the rapidly growing cities and towns of this wonderfully 
prosperous country. Think for a moment of the daily loss 
to the people of any city where horse cars are run at from 
four or six miles an hour, as compared with the operation 
in the same city of electric or cable cars, running from six 
to twelve miles an hour. Consider the immense increase 
in the value of property in our municipality, caused by the 
introduction of rapid transit. Consider the wholesome in- 
fluence upon the people of every community where the 
husband, or other head of a household, is able, by means of 
facilities of quick transportation, to take his midday meal 
with the members of his family. The best thought of this 
time may well be expended upon this great question of fur- 
nishing quick, safe, cheap and comfortable transportation 
to the people whose lot it is to dwell, as dwell they do in 
such vast numbers, in the towns and cities of this land. 

The problem which is presented to the street railroad 
man of to-day must be considered, not simply with refer- 
ence to the populations as they now exist, but with refer- 
ence to the great increase of population which is certain to 
come. There are 74 cities in the United States which have 
a population in excess of 40,000. The total population of 
these 74 cities, asshown by the last census, is nearly 13,000,- 
000, and the average increase of population in these cities 
during the last decade is nearly 47 per cent. In this State 
there are 28 cities having a population in excess of 10,000, 
and a total aggregate population of nearly 3,500,000. The 
average increase in population of these cities, in the past 
10 years, has been more than 33 per cent. For all these 
growing towns and cities in our own State, and throughout 
the country, what can electricity do as a motive power for 
the operation of their street railroads? 

We, who have had to do somewhat with the change of 
the system of operation of street surface railroads from 
horse to electric power, know that we have now passed be- 
yond the experimental stage and are beginning to tread 
upon ground which seems firm under foot. We hear, now 
and then, fears expressed by doubting Thomases as to 
whether the motors are going to last, as to whether the 
repair bill is going to wipe out all profit, and as to whether 
the great expenditure which has been and is being made 
on our railroads may not be thrown away, because some 
new and wonderful principle is to be discovered which will 
enable our railroad companies to operate their roads with 
commercial success by means of storage batteries. We 
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find in some communities so great a prejudice against over- 
head wires that railroad companies are unable to obtain the 
necessary franchises and privileges, the granting of which 
would result in giving those communities the benefit of 
rapid transit with electricity as motive power. Hour by 
hour, however, experience is teaching all doubters that the 
problem of rapid transit. for cities has been solved, and that 
the trolley has come, and has come to stay. 

As this convention is held in the city of New York, 
where as yet the people have not had a practical demon- 
stration of the merits of the trolley system, it fhay not be 
inappropriate to look at this question from the point of 
view of the New York citizen, and to meet, if we may, 
some objections which are here urged to the trolley system, 
so called. I have read with some interest much that has 
appeared in the great New York dailies with reference to 
the horrible condition of things which exists in towns and 
cities where the trolley system is used for street car pro- 
pulsion. Our friends over in Brooklyn have been endeav- 
oring since the last meeting of this association to educate 
their townsmen upon this matter, and with at least a rea- 
sonable measure of success. To them, and indeed to all of 
us, the facts which are perfectly well known have become 
trite from iteration. Everybody knows that a rapidly mov- 
ing car, whether the propelling force is furnished by horses, 
by steam power exerted upon a steel rope, or by electricity, 
will hurt, and perhaps kill, the person with whom it comes 
in contact, but the rapidly moving car is essential to rapid 
transit. An electric car can be stopped as quickly, indeed 
more quickly, than a cable or horse car running at the same 
rate of speed. Collisions occur with one system of trans- 
portation as much as with another, but we contend, so far 
as the danger question is concerned, thatthe only danger 
to life or limb from the operation of electric cars comes 
from the possibility of collision with persons or vehicles, 
and that there is no danger from the electric current itself 
propelling the car. As I have stated, electric cars have 
been operated during the past year on more than 2,500 miles 
of track, and, although millions of people have been car- 
ried upon these cars, no instance can be given of serious 
injury to any person by reason of shock caused by the elec- 
tric current. We contend that the electric pressure used in 
the propulsion of street cars is below the danger limit. We 
know that a railroad operated by electricity is a pleasant rail- 
road toride upon. The cars are started and stopped on such 
a railroad easily, and without jerking. On sucha railroad we 
do not see horses frequently struggling beyond their strength 
to starta loaded carorto haul it upagrade. Aswerideon 
such a railroad, we experience a sense of exhilaration as the 
car swiftly and safely speeds along, and unless our attention is 
specially called to the trolley wire overhead we do not even 
realize that it is there. Only last week many people who 
reside in the city of New York had an opportunity of ob- 
serving some of the advantages of propelling cars by elec- 
tric power under hard conditions. Those in attendance 
upon the Republican State Convention at Rochester indulged, 
in the evening after the nominations had been made, in an 
impromptu celebration in front of the leading hotel of that 
city. The street in front of the hotel was completely 
blocked with people listening to the speeches and admiring 
the fireworks. The electric cars were, however, kept moy- 
ing throughout the entire evening, and as several of the 
lines in operation in the city passed in front of the hotel, it 
was necessary for the cars to feel their way through this 
vast crowd. During the time of the celebration between 
forty and fifty cars passed through the concourse of people, 
moving, if need be, at a snail’s pace, backing when neces- 
sary by the reversal of the current, and without in the 
slightest degree injuring a single person. Cars drawn by 
horses could not have gone through the crowd in safety. I 
believe that every person who witnessed that sight, no 
matter how prejudiced he may have been before, was con- 
vinced that the operation of street cars by electric power is 
safe. 

There is, however, one objection, which is urged with 
great insistance, especially in the city of New York, to the 
trolley system, and that is to the trolley wire itself. There 
is not the slightest danger in putting up or maintaining the 
trolley and necessary feed wires if the work is done ina 
proper manner, and if reasonable care is exercised in their 
maintenance, except as these wires are made dangerous by 
the telephone, electric light or telegraph wires placed 
above them. If the telephone, telegraph and electric light 
companies would take as much pains in putting up and 
maintaining their wires as do the electric railroad com- 
panies, there would never be any occasion for complaint, so 
far as danger is concerned, and then the only objection 
which could be urged to the maintenance of the necessary 
wires to operate electric cars would be their so-called 
unsightliness. 

It must be conceded that poles, however shapely, and wires, 
however well put up, do not improve the appearance of 
city streets, but quite the contrary. But experience has 
shown that, except as poles be set and wires strung, electric 
roads cannot be made a commercial success, and therefore 
without poles and wire electric railroads will not be oper- 
ated. Hence the question presented to the people of a city 
where the population is not large enough to sustain a cable 
railroad on a given line is this : Shall we have rapid transit 
by electric motive power and waive the sentimental objec- 
tion to the maintenance of a few light wires 18 or 20 feet 
above the surface of the street, or shall we have slow tran- 
sit by horse power with its many disadvantages and disa- 
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greeable accompaniments, and be rid of the wires? The 
question is being answered almost every day in the towns 
and cities of our country in favor of electric rapid transit. 

The question is often asked by officials of street railroad 
companies who are contemplating making a change from 
horse to electric power, what is the cost of operation of an 
electric railroad as compared with the cost of operating a 
horse railroad? I propose to state some experience which 
electric railroad companies have had upon this subject, and 
to answer the question as well as I can. 

You have undoubtedly all seen the census bulletin pre- 
pared by Mr. Cooley, upon the relative economy of electric, 
cabie and animal motive power for street railways. Those 
of you who have seen this bulletin and studied the tables 
which Mr. Cooley has prepared must have felt that, so far 
as electric roads are concerned, the information upon which 
they are based is very inadequate and unsatisfactory. 

Four of the electric railroads, the reports of which fur- 
nished information for his table, had been in operation less 
than one year at the time these statistics were furnished, 
and the electric railroad which commenced operation 
earliest extended no further back than May 1, 1888. The 
average cost of operating the ten electric railways taken for 
purposes of comparison by Mr. Cooley is, in round numbers, 
13 cents per car mile, while the average cost of operating 
the ten railways operated by animal power is, in round 
numbers, 18 cents per car mile, and the average cost of op- 
erating the ten cable railways is, in round numbers, 14 
cents per car mile. Mr. Cooley gives as the total average 
cost of road and equipment per mile of line with cable pow- 
er, in round numbers, $350,000; with electric power, in 
round numbers, $46,000, and with animal power, in round 
numbers, $71,000. There is little value, however, to be at- 
tached to comparisons of this character. Everybody knows 
that it costs less to construct and equip a horse railroad on 
a given line than an electric railroad, and that it costs very 
much more to construct and equip a cable railroad than an 
electric railroad. Of course, in determining the question of 
economy in operation, the first cost of construction and 
equipment is a very important element for consideration, as 
well as the actual cost of maintaining and operating the 
railroad, whatever the motive power, when once completed. 
It seems more profitable to avail ourselves of comparisons 
which have been made by surface railroad companies 
operating a part of their system by electricity and a part 
by horse power. Fortunately we have gone far enough in 
electric railroading to be able to obtain sufficient facts to 
enable us to make an intelligent and trustworthy comparison. 

The company which has had the greatest experience as 
to these matters is the West End Street Railway Company, 
of Boston. That company has published a statement show- 
ing its earnings and expenses both with the electric and the 
horse car system, for the months of April, May and June of 
this year. I ought perhaps to state that, as it seems to me, 
the conditions involved in the consideration of these ques- 
tions are so diverse in different cities that the only proper 
basis of comparison of cost of operation is the cost per car 
mile. It is quite common for the street railroad officials to 
consider this question ofthe relative cost of operation upon 
the basis of a percentage of gross receipts. It will be 
readily seen, however, that this basis of comparison is 
necessarily misleading and inaccurate. The other basis is 
not exact, but approaches at least approximately to exact- 
ness. The total expense, as shown by the West End com- 
pany, for motive power, car repairs, damages, wages of 
conductors and drivers, and all other expenses per mile 
run with electric power, during the three months mentioned 
was as follows: 
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The total expense per mile run with horse power, for the 
time mentioned, was as follows : 
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Earnings upon the two lines, during the period under 
considera tion, with the i\.. :»vstems were as follows : 


April—E lec ‘tric a raed oe cents. SS ee a. 77 cents. 
ee Pe tas hebe 3.o “ oe shkdadtucsidees aa 
June— Pir)” eatbe oacs ae eee 33.85 “ 


It will be observed that the earning power of the electric 
cars is considerably in excess of that of the horse cars, and 
that the expense per car mile is considerably below. The 
West End company states that the electric cars of this com- 
pany are run on the longer and less remunerative lines. 
If this be true, the showing made is very greatly in favor of 
the electric car from a commercial standpoint. 

Permit me to refer to the experience of the company at 
Rochester with which I am connected. In the month of 
May last the Rochester Railway Company operated 44 
18-foot vestibule electric cars. The gross receipts from pas- 
sengers riding on these cars during the month was $37,053, 
or 23.15 cents per car mile for a mileage of 159,567 miles, 
The total expense of operation of these cars for that month 
was $18,332, thus leaving a net profit of $18,721. The total 
cost of operation per car mile was 11.4 cents, and the profit 
per car mile was therefore 12.11 cents. It may be observed 
in passing that the operating expense was a trifle under 
fifty per cent. of the gross receipts. 

The cost of operation was divided as follows : 
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cars, all of them without conductors. Most of the horse cars 
were one-horse or bobtail cars. The total cost of operating 
the horse cars, without conductors, during this period was 
about 10 cents per car mile, but the total receipts per car 
mile were but little above 12 cents. 

In the month of June the Rochester Railway Company 
operated 54 electric cars and 60 horse cars. The electric cars 
earned each per day $23.60, or 22.77 cents per car mile, and 
the total expense of operating them per day was $10.50, or 
11.07 cents per car mil>. The cost of operation per car mile 
was divided as follows : 


Cents. 
IN sh cinites 0d ibndis bp chsh cditeee seks abenind reins caebes 2% ‘ 40 
as gon ALEC cal aba «apn ous 6404s ke 54 orbs 6090 Gs CEOS 
Conductors and motorme. ...............ccecsccccces esvecececes 5. 66 
ris cc ences Musseidgar., qanescengeneentesen’ 2.01 
Making a total per car mile of...............00.00008 «+ ime nead 11.07 


The cost of operating the horse cars during the same 
month per car mile was 11.06 cents, and they earned 14.37 
cents per car mile. These illustrations are fairly indicative 
of our experience in Rochester month by month. My ex- 
perience in the operation of street railroads. has convinced 
me that the most economical system of operation is the 
electric system. I have not, in the statements which I have 
now made, taken into consideration the greater fixed 
charge in the operation of an electric railroad as compared 
with a horse railroad, due to the much greater cost of the 
former; but in arriving at the conclusion which I have 
above expressed, due consideration has been given to this 
element of increased cost. We know that when a horse 
railroad is changed over and operated by electricity, the 
receipts are very largely increased. It is safe in any case 
to say that the increase in gross receipts will at least be 15 
per.cent., and the average increase is probably as high as 
30 per cent. Some ofthis increase is undoubtedly due to 
the greater mileage which the cars make, and still more is 
due to the cleaner, more rapid and more comfortable trans- 
portation of the people. 

We have reached the conclusion also that the bugaboo, 
which formerly somewhat frightened us, of the cost of 
maintenance and renewals of electric motors, need frighten 
us no longer. We have had motors in constant service on 
one of the first electric lines equipped in this country, 
namely the line extending from Rochester to Charlotte, 
and these motors seem as efficient and in every way as sat- 
isfactory as they did the first month they were operated. 
We have of course renewed various parts of the motors, 
and we have replaced gears which have worn out, the 
expense of which has gone into the cost of maintenance. 
But the motors are still there, doing their work, and likely, 
with proper care and renewal of parts, to be doing their 
work ten, and even twenty years, from to-day. The cost 
of maintenance and renewal of parts has not been so large 
as to carry operating expenses up to anywhere near the 
expense of operating the same number of cars, at the same 
mileage, by animal or cable power. 

Those who propose to substitute electric for horse power 
will make a great blunder if they attempt to put in cheap 
construction or material. We who have gone into this 
matter have learned that the track upon which it is pro- 
posed to operate electric cars should be of girder or T-rail, 
of not less weight than 50 pounds to the yard of T, and 62 
pounds to the yard of girder rail. The weakest place in the 
track is, of course, at the joint, and no cheap contrivance 
at that point should on any account be permitted. With 
girder or T-rail construction it is, it seems to me, a useless 
expense to lay a continuous supplementary wire. The rails 
should, of course, be well and heavily bonded at the joints 
with iron, not copper, wire, and cross connection of rails be 
frequently made. Where tram rail track is used I think a 
continuous wire should be laid and connected with the 
bond wires. 

The overhead wire cannot be too well put up. Cheap 
devices should never be used because they are cheap. The 
best and strongest are none too good. In putting up the 
feed wire and putting in the ground wire return to the 
generators, do not spare copper. Iam convinced that much 
that we have heard about the inefficiency of generators and 
motors is due to trying to get too great a quantity of current 
through too small a quantity of copper. In the power 
station do not make the units too large. Accidents will 
happen as long as machinery is run, and an accident to a 
500-h. p. plant is serious, while you can keep your cars or 
most of them moving if one of two or three small engines 
breaks down. The same rule, of course, holds as to the 
generators. 

Always put in a condensing steam plant. One large item 
of expense of operation is the coal bill. Cut that down at 
least 40 per cent. by erecting condensing engines. The first 
cost is, of course, a little more, but your stockholders, as 
they examine your statements of operation in the years to 
come, will say you were wise in your day and generation. 

Locate your power station as near as may be in the centre 
of your system, but aboveall, if possible, on a stream large 
enough to furnish all the water you require for the boilers 
and condensers. City water, where your consumption 
runs into the millions of gallons, is expensive. 

It seems to me a mistake to equip a car body of greater 
length than 18 feet, and I think a 16-foot car is better still. 
During the hours of the day when travel is heavy it is easy 
to pull a trailer, and when traffic is light you are not then 
using up your power in hauling around a great lumbering 
double truck structure practically empty. 

A great many companies have had trouble with their 
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motors. The chief reason for this trouble has been that 
their motors have been too light mechanically and too eco- 
nomically built electrically to stand the strain. All the 
manufacturing companies have learned their lesson, and 
to-day most of the motors put upon the market are strong 
enough mechanically and electrically to perform, under 
proper conditions, the work expected of them. 

The managers of electric roads, if they are to be made 
successful, must learn that the greater earning power is no 
excuse for extravagant management, and that the differ- 
ence between success and failure is often a narrow one. 
Everything depends upon taking the stitch in time. A 
loose belt, an imperfect connection, any one of forty little 
things, may result in serious damage and consequent finan- 
cial loss. I do not know of an electric railroad anywhere 
where the overhead single trolley system is used which 
ought not to be successful. I know of some which have 
not been. In some cases cheap construction accounts for 
failure, and in some others careless management or reckless 
extravagance is the cause of the failure. The scrap heap 
about an electric car barn or machine shop often tells a sig- 
nificant story. In intelligent supervision and painstaking 
watchfulness is found one great secret of commercial suc- 
cess in this business, as well as in most others. 

Every manager should keep a record of the items which 
go to make up operating expenses, and those responsible 
for management should carefully study these statements 
month by month with a view of lessening the expense of 
each item. An intelligent and careful examination of the 
cause of accidents to parts of a motor will often be the 
means of preventing the recurrence of troubles in the future. 

So far as possible, motormen, as well as conductors, 
should be made to understand the mechanism of the ma- 
chines which propel their cars and the function of each 
part. Thereby they are made ready to act promptly and 
intelligently in case of trouble with a motor. 

The directors of scme companies, because of their desire 
to make handsome returns to their stockholders, have paid 
out in dividends mcney which out to have gone tack into 
the road. The proper policy to pursue in all cases is the 
building up and bettering the plant out of earnings, so far 
as necessary, even at the expense of cutting down divi- 
dends. 

The field in which we are working is a great one. There 
is in this field abundant opportunity for the intelligent, pro- 
gressive and sagacious business man. The primary object 
which the management of a street railroad seeks to attain is 
business success, but success in that direction cannot be had 
without great resulting benefits to the people of the com- 
munity served by the railroad operated. We should not 
lose sight of the fact that we are engaged in a work the 
successful performance of which builds up communities, 
aids business enterprises, and makes the life of the people 
in those communities better worth Jiving. 

Respectfully submitted, 

JOHN N. BECKLEY, Committee. 

It was moved that the report be printed forthwith, and, 
with copies of the address of the president, be distributed 
to all street railway companies in the State. 

The president then declared the subject of electricity open 
for discussion, and invited representatives of electrical 
equipment companies to participate. 

Mr. Charles A. Benton, representing the Rae system, 
addressed the delegates briefly. The system, he said, was 
unique in itself. The company manufactured a single 
motor made in three sizes, 15, 30 and 40 h. p. The peculiar 
advantage claimed for the system is that it gives to both 
pairs of wheels a traction on the rails. He said that the 
company was the smallest represented at the meeting, and 
the most recent in the field ; but he could state with justice 
to the system that it had made in some places a respectable 
record. 

Mr. C. C. Curtis, of the Short Electric Railway Company, 
followed. He said: ‘‘ When this convention met in 
Rochester last September, the Short company came before 
you and made some very strong promises as to the showing 
that would be made when the road in Rochester was 
started. What that showing has been you have heard in 
the very able report that has just been read. The question 
in which you are all vitally interested is the question of 
repairs; repairs to your motors, repairs to your lines, and 
repairs to your generators. In the city of Rochester there 
has been kept day by day an accurate record of the motor 
and generator repairs. That road started running last 
November, and giving it eight months of run, through the 
winter months—the hardest months in the year—up to the 
first day of August, the average cost of repairs per car 
mile was four mills. This is a very fine showing, as! 


think every gentleman who has kept a similar record will 
admit. The report just made gives the total repair 
account. That repair account as given month by month by 


Mr. Beckley will, of course, include the repairs of the line, 
generators, motors, rail, etc. When I say four mills per 
car mile, I mean only the repairs on the generators and the 
repairs on the motors; that is, the electrical repairs. In 
Muskegon, Mich., where we have been running about 4 
year and a half, our record shows two mills per car mile. 
We have two new motors to offer to you. We are prepared 
to give you the double reduction motor or the single 
reduction motor, and the no_ reduction motor. 
You know how great and excessive is the 
repair of gears. One of the gentlemen who was 02 
the floor of this convention stated to me a month ago that, 
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in his judgment, if our gearless motor was really what we 
claimed for it (and we are prepared to back up our claims 
with strong guarantees) it would save his company 75 per 
cent. of the repair account. If this is true, no road should 
be equipped without looking carefully into the merits of 
this Short gearless motor. The armature of this motor is 
hung on a sleeve. This sleeve surrounds the axle. The 
weight of the motor is thus distributed over the whole 
motor frame and not on the axle of the cars. There is an 
air space of about three-quarters of an inch between the 
axle of the car and the inner surface of the sleeve on which 
the armature is hung. By removing four bolts you take off 
the two lower wheels and raise one end of the car and you 
roll out your armature and the car axle. You are, no 
doubt, more or less familiar with its construction. Should 
a bobbin burn out, it can, because of its peculiar construc- 
tion, be repaired for from two to three dollars. As you 
may know, these bobbins are only about three-quarters of 
an inch deep and surround the outer circle of the armature. 
They are not connected ; and, should one burn out, it does 
not interfere with or necessitate the burning out of any of 
the others. The hue and cry has been raised that the gear- 
less motor is a very nice thing, theoretically, but in practi- 
cal operation it is going to take an enormous amount of 
current. I have a report of a test made in Cleveland, O., 
about two weeks ago, by Mr. Al. Johnson, with whom, no 
doubt, many of you are acquainted. It wasa trial between 
one of his cars and one of the Short gearless motor 
cars. These two cars ran over the Brooklyn street 
railroad line, running about 20 minutes apart, doing com- 
mercial work. The gearless car checked up some 80 pas- 
sengers, and the single reduction motor, which Johnson 
was running, checked up 47. The car ran for about two 
hours and a half, and we have the half minute readings. 
The report and the readings show that the single reduction 
motor takes 24 per cent. more current than the gearless 
motor. We have this gearless car all equipped in Cleve- 
land, and we give you all a cordial invitation to come and 
see it and examine it carefully. Mr. M. K. Bowen, of our 
company, would like to say a few words to you on the 
Short generators.” 

Mr.M. K. Bowen, of the Short Electric Railway Company: 
‘‘As Mr. Curtis, my colleague, has spoken to you this morn- 
ing about double reduction and single reduction motors, I 
want to say a few words to youin regard to our dynamos 
or generators. We make them in five sizes: 75, 100, 150, 
300 and 500 h. p. The peculiarities in the construction of 
our dynamos are in keeping with the peculiarities in the 
construction of our car motors. The bobbins are separately 
wound, and connected in series. They are exposed to the 
air around the side, being thoroughly ventilated. The field 
coils are both series and parallel wound. The shaft is pro- 
vided with self-oiling bearings, near the commutator, 
which is extraordinarily large ; being about 20 inches in 
diameter. Near the commutator is provided a bar, which 
regulates all thrusts, so that there is no danger from dis- 
placements.” 

Mr. George W. Mansfield next addressed the meeting, rep- 
resenting the Thomson-Houston Electric Company : ‘‘ Being 
connected with an electrical company, possibly I am not 
supposed to know much about the railroading part of it, 
outside of the purely electrical apparatus. But, unfortu- 
nately for some of our customers, they have had to come to 
us for assistance; and through our rendering assistance we 
have, perforce, had to come into the operation and man- 
agement of a number of railroads throughout the country 
Therefore, in a certain sense, we do understand something 
about the operation of electrical cars, and what they are 
doing and what they are supposed todo, and what the pub- 
lic and the officials of the railroads want them todo. Mr 
Beckley’s paper was exceedingly interesting. He dealt 
with the subject in a broad and wholesale way. I think, 
on the whole, it was one of the broadest papers on the sub- 
ject I have ever listened to. Our company endeavors to do 
what it does do, well. It went into the field early. It 
struggled hard to produce a motor to meet all of the condi- 
tions that were to be imposed upon it, and these conditions 
were severe. It is not only a lack of knowledge on the part 
of the railroad officials, but a deep-rooted prejudice on the 
part of the public against the electric system that we have 
to meet. Then again, I am sorry to say, we do not get the 
support we should from the builders of the other portions of 
the railroad equipment. They did not evince a spirit of ac- 
commodation to see if they could help us in the combination 
of their manufactures and ours. I am glad to say, however, 
that matters in this respect have very much improved. 
We have put our motors under almost every style of car 
that is built ; they have been used with almost every style 
of truck that is built, and on almost every kind of road that 
is built. We have them in the hottest climes, away in 
Brazil ; and in the coldest climes, up in Vancouver, or down 
in Maine. I believe you are all acquainted with our prod- 
ucts and it does not need any extended remarks of mine 
to describe them in detail. We manufacture-every part of 
an electric system. We are constantly endeavoring to so 
arrange and harmonize the whole of the overhead parts 
that we will have a complete system. We are doing the 
Same with all of the apparatus on the car ; lightning ar- 
rester, reversing switch, trolley-poles and wheels, motors, 
fuse boxes and the controlling mechanism. We are happy 
to have all suggestions from railroad men possible. I be- 
lieve firmly in the single reduction motor. We have in the 
neighborhood of 1,200 of them in operation. We have been 
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manufacturing them since the first day of last February, 
having made them to put out upon small roads for experi- 
mental purposes last summer. We are also making experi- 
ments with gearless motors, etc.; but I believe that we 
should pin our faith to that which we know is absolutely 
satisfactory. We are building our generators large now, 
furnishing them of 250 and 300h. p. We are also build- 
ing some of 400 and 500h. p. The 400-h. p. motor will 
quickly be put in operation; we are at present making 
tests with it at the factory. I want to impress this fact 
upon you, that you have not to come to us for a motor, and 
then go to some one else for the overhead part, and so on ; 
but come to us for the whole of it. There is another thing 
which interests all of you gentlemen, and that is the ques- 
tion of snow. It is said that electric cars have not earned 
the reputation they should have in regard to handling snow; 
and that the electric roads are still dependent, to a great 
extent, upon horses and the muscle of men in removing 
snow ; but this is not entirely so. Our company has en- 
deavored to evolve a plow and a broom sweeper which will 
demonstrate that electricity is absolutely self-contained in 
every respect. I would like the convention to hear Mr. 
Barr, of our company, who represents it in that respect.” 

Mr. Barr, of the Thomson-Houston Electric Company, 
said : ‘‘Our company has gone thoroughly into this ques- 
tion of snow-cleaning devices. Some of you may know that 
last year we got out a machine—a snow sweeper—which in a 
great many cases has done excellent work and given good 
satisfaction. There were some defects in that machine, 
however, which we have tried to remedy this year. With 
this point in view I early last year made a trip through the 
country, and personally inspected all of the devices of 
which I could learn, which were used by street railroads, 
steam railroads and cities for sweeping streets. From the 
information obtained, four of us—all practical men—mapped 
out a general line to follow. I may say to those of you who 
are not familiar with the machine we had last year 
that it was a brush of rattan set at an angle of 
60 degrees, revolving in front of a frame, and driven 
by a motor by means of sprocket chains. In a light 
sugar snow that brush gave good satisfaction; but in a 
heavy wet snow the brush would clog, and served rather to 
pack the snow on the rail and make it solid ; and, therefore, 
rendered it impossible for the wheel to get traction. The 
sprocket chain is always asource of trouble and annoyance. 
The lines were laid down to follow, first, to do away with 
the rattan broom, and second, to get a positive drive for 
the cylinder. We have built a broom with steel teeth. It 
is supported from 36-inch 400-pound wheels, on a ‘22a’ 
Bemis box. The wheels are driven in the same way as with 
cars, the motors being placed on the axles. We are using 
single reduction motors for them. The cylinder is set at an 
angle of forty-five degrees to the track, extending com- 
pletely across, and is hung from a rockershaft. The motor 
counterbalances the blade of the broom around that shaft, 
and is geared directly through spur gearing to the flyer. 
The main feature of the flyer is that it has a series of blades. 
The best description of it is to refer you to the paddle-wheel 
of a steamer, only of smaller diameter, having the blade 
cut at the centre, to allow the spur gearing for the drivings. 
These blades are of steel plate, about a quarter of an inch 
thick, and there are eight of them on each flyer. To the 
back of the -blades are bolted steel brushes, the brushes 
being made of flat steel wire, cutting edgeways. These 
brushes are adjustable, and ordinarily their surfaces project 
from five-eighths to one and one-half inches beyond the 
blade. The blade does the major part of the work. It 
breaks the heavy snow, and will actually cut ice. 
The steel brush does the rest of the work. 
It sweeps the road clean, and if allowed tu remain 
long enough in one place, will cut the ice as well. The 
motor driving the broom or brush is independent of the 
motors driving the car, so that the sweeper can be pro- 
pelled in a light snow at a speed sufficient to keep it ahead 
of any of the cars on the line. If heavy snow or ice should 
be encountered on the track, the sweeper can be slowed 
down, the brush steel keeping its normal speed. By doing 
this, these brushes, being made of steel or wire, will actu- 
ally cut the ice clean down to the rail. The whole thing is 
very novel, but it has done good work. We have experi- 
mented some with a new machine, somewhat different 
from the old one. Where the latter only had four blades 
the new one has eight; the old one was set at 60 degrees 
angle, the new one at 45; in the old we used the sprocket 
chain, in the present the spur gearing. We had a 10-h. p. 
motor but now have a 25. In the old one the blade made 
80 turns a minute, in the new one it will run up to 150 turns 
a minute. We are building several of these machines, one 
of which we shall have on exhibition at the convention at 
Pittsburgh.” 

Mr. H. W. Grannis, representing the Westinghouse Elec- 
tric and Manufacturing Company, said: ‘‘There is one 
point touched upon by Mr. Beckley in his very interesting 
paper, attention to which, I think, has given us success in 
the manufacture of street railway motors. I allude to his 
reference to the point of mechanical construction in the 
motors. I will not occupy your time to any extent, but 
will go into history for a moment to tell you what the 
Westinghouse company has done since it began manufac- 
turing street railway motors. Our first motor was con- 
structed a little over a year ago and put in operation July 
4, 1890, in Pittsburgh. It was the old type double reduction 
motor, all the parts enclosed in cast iron frames. AI) shaft- 
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ing was run parallel at all times, and the gears kept in per- 
fect alignment. In addition to that, I think we first adopted 
the old device of inclosing the gears in gear boxes filled 
with grease. This eliminated the noise and a large part of 
the wear and tear. That motor is still in operation. Ican- 
not tell the expense for repairs, but it was infinitesimal. 
Within five or six months succeeding the introduction of our 
motor we equipped a number of roads with double reduction 
motors, all in successful operation to-day. In January last we 
got out another motor, single reduction, having many of the 
general features of the old double reduction motor. This 
motor had several improvements over the other. We used 
a different resistance box. Theother worked fairly well, 
but there was a little trouble. With the new motor we use 
only galvanized iron wire, and it has given us no trouble 
in a single instance. It is open and ventilated. We made 
a slight modification of our controlling devic>. Formerly 
it was a wooden shaft with brass contact strips screwed to 
the shaft. We found that was not quite as durable as we 
wished, and we are now making them of asbestos and brass. 
If they do wear at all, it makes very little difference, for 
they are practically indestructible. Weare manufactur- 
ing and selling many of these motors. In the first year of 
our business career we have put machines on about seven- 
ty different roads, which we think is about as good a rec- 
ord as any company can show for the same length of time. 
In April we commenced to get out a gearless motor, and 
have been operating that motor since May in Pitts- 
burgh. It has exceeded our most sanguine expectations, 
and we will be ready in a few days to ship it. We have not 
said much about it for the past three or four months, for 
the reason that the single reduction motors did better than 
we expected. They are giving satisfaction wherever they 
are used. We, therefore, determined to wait and test the 
gearless motor thoroughly. This we have done, and to- 
day we stand before you with two motors to offer ; single 
reduction and gearless. Personally, I express a preference 
for the gearless. It is simpler than any other. I do not 
see how it is possible to construct a motor with fewer parts 
than the gearless. I was interested the other day in read- 
ing on the subject of the underground railway in London, 
where electric traction is used, that the motors for the pur- 
pose of moving the train had their armatures mounted di- 
rectly on the axles, which is the plan used by us. In that 
way we need not have any devices communicating power 
to the wheels. We do not require any special wheels ; any 
standard wheels will do with our system. The gearless motor - 
has been running in Pittsburgh for some months. I have no 
doubt many of you gentlemen will be there next month, 
and you will have an opportunity to see it in all its details. 
We are manufacturing, as other companies are, different 
sizes of motors, somewhat larger than have been manufac- 
tured in the past, up to 250 and 500 h. p.” 

Mr. C. J. Field, of the Field Engineering Company, next 
addressed the meeting. He urged the railway officials to 
always insist on the best class of construction work. This 
class of work always brought the largest return in the long 
run. The result would be a reduction in the repair account 
and operating expenses; and the wisdom of getting every- 
thing of the best would eventually become manifest. 

Mr. C. D. Shain, of the Edison General Electric Com- 
pany, said: ‘‘ I would like to call the attention of the con- 
vention to our double and single reduction motors. We 
make the single reduction motor in sizes from 15 to 30h. p. 
Many roads adopt different size motors. It will be remem- 
bered that some years ago when we commenced the manu- 
facture of electric motors they were from 5to 10h. p. At 
the present time many of the roads are using very long and 
heavy cars, and many gentlemen do not think it necessary 
to put in more than 15 h. p. equipment on such cars. The 
result is a genera] disappointment all around, as the motors 
are too light for that purpose; and then they are equipped 
with two 15 h. p. motors. Where large cars are used 
sufficient power must be provided. We make a full line of 
electrical supplies of every description for street railway 
work, and we shall also present to street car men this win- 
ter a snow plow and sweeper combined.” 

Mr. C. C. Bowen, of the Multiple Distributing Station 
Electric Railway Company, also addressed the meeting, 
after which the electrical discussion was closed. 

The following offiers were elected for the ensuing year : 
President, John N. Beckley, Rochester; first vice-president, 
Thomas H. McLean, New York City; second vice-president, 
George Law, New York City; secretary and treasurer, W. 
J. Richardson, Brooklyn. Executive committee: President 
and secretary, and Daniel F. Lewis, Brooklyn; C. Dens- 
more Wyman, New York City; Charles Cleminshaw, Troy. 

Saratoga Springs, N. Y., was selected as the place for 
the next meeting of the association, which will take place 
on the third Tuesday in September, 1892, and the meeting 
then adjourned. Those in attendance at the convention 
were photographed in a group in front of the hotel just 
before luncheon. 

After luncheon the party, as the guests of the retiring 
president, Mr. Daniel F. Lewis, went fora drive through 
Central Park and along the Riverside drive to High Bridge 
and Fort George. In the evening Mr. George Greene, pro- 
prietor of the Hotel Metropole, tendered a complimentary 
banquet to the association, to which all in attendance at 
the convention were invited. About fifty gentlemen com- 
posed the party. It was of an entirely informal nature, 
although everything necessary to make the occasion thor- 
oughly enjoyable was bountifully provided. 
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Report of Committee on Units and Standards of the 
American Institute of Electrical Engineers. 

The Committee on Units and Standards, of which Mr. A. 
E. Kennelly is chairman, has reported to the president and 
council of the American Institute of Electrical Engineers 
as follows : 

Your committee, considering that authorized and recog- 
nized names for four practical electromagnetic units, at 
present unentitled, are needed by electrical engineers in 
this as well as in other countries, for dealing conveniently 
with magnetic circuits in analysis, discussion and design, 
recommends to the institute the four units as appended in 
detail, of magneto-motive force, reluctance, flux, and flux- 
density, in the hope that if favorably considered, the insti- 
tute may further the endeavors of the next International 
Electrical Congress toward securing for them universally 
recognized titles. 


LIST OF NEW UNITS PRACTICALLY NEEDED FOR CONVENIENCE 
IN DEALING WITH MAGNETIC CIRCUITS. 


1st. Magneto-motive force ; or difference of magnetic po- 
tential. 

Simple Definition.—The analogue in a magnetic circuit 
of voltage in an electric circuit. 

Strict Definition.—The magneto-motive force in a mag- 
netic circuit is 47 multiplied by the flow of current 
linked with that circuit. 

The magneto-motive force between two points connected 
by a line is the line integral of magnetic force along 
that line. Difference of magnetic potential constitutes 
magneto-motive force. 

Electro-magnetic dimensional formula, L M* 7-!, 


The absolute unit of M. M. F. is ‘e xX unit current of one 


turn. 


: a eee, . 
The practical unit is iq *< ampere of one turn, or one- 


tenth of the absolute unit—i. e., 0.0796 ampére-turn 
gives the unit. The prefix kilo would perhaps be occa- 
sionally used for practical applications. 

2d. Magnetic flux. 


Simple Definition.—Total number of lines of force or total 
field. 

Strict Definition.—The magnetic flux through a surface 
bounded by a closed curve is the surface integral of 
magnetic induction taken over the bounded surface, 
and when produced by a current is also equal to the 
line integral of the vector potential of the current taken 
around the boundary. 

The uniform and unit time rate of change in flux through 
a closed magnetic circuit establishes unit electromo- 
tive force in the circuit. 

Electro-magnetic dimensional formula, L3 M‘ T-|, 

The absolute unit is one C. G S. line of induction. 

The practical unit is 10° C. G. S. lines. 

Fluxes range in present practical work from 100 to 100,- 
000,000 C. G. S. lines, and the working units would 
perhaps prefix milli and micro. 

8d. Magnetic intensity, or induction density. 

Simple Definition.—Flux per square centimetre. 

Strict Definition.—The induction density at a point within 
an element of surface is the surface differential of the 
flux at that point. 

Electro-magnetic dimensional formula, L~-* M* 7’-', 

Absolute unit, one C. G. S. line per square centimetre. 

Practical unit, 108 C. G. S. lines per square centimetre. 

In practice, excluding the earth’s field, intensities range 
from 100 to 20,000 lines per square centimetre, and the 
working unit would perhaps have the prefix milli or 
micro. 

4th. Magnetic reluctance. 

Definition.—Unit reluctance in a magnetic circuit per- 
mits unit magnetic flux to traverse it under the action 
of unit magneto-motive force. 

Dimensional formula, L—-! Me 7°, 

The practical unit is 10--* the absolute unit. 

Reluctances vary in present practical work from 100,000 
to 100,000,000 of these practical units, so that the work- 
ing unit would perhaps employ the prefix mega. 
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The Ferranti Sub-Station Transformer. 





The accompanying figure shows one of the Ferranti 150- 
h. p. transformers, specially designed as a sub-station in- 
strument for reducing pressure from 10,000 or 5,000 to 
2,400 or 2,000 volts. The transformer consists of three 
coils, viz., of one high pressure coil, which is sandwiched 
in between two low pressure coils. Each of these coils is 
composed of copper strip separated by a strip of vulcanized 
fibre and wound over with shellaced cloth and vulcanized 
fibre. In forming these coils a number of separate flat coils 
are built up one over the other, and connected together in 
series, insulating material being placed between every ele- 
mentary coil. The high pressure and iow pressure coils are 
separated from one another by sheets of ebonite, with a con- 
siderable air space between. The iron cores are exceedingly 
massive and formed of flat bands bent over in opposite <di- 
rections to form closed magnetic circuits; the various 
layers of iron bands are separated from one another by an 
air space of one-half inch, to provide for ventilation, or in 
czses where the transformer is placed in oil to allow a free 
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circulation to the oil. It is advantageous to immerse these 
high tension transformers under the surface of an insulat- 
ing fluid, diminishing thereby the liability to electrical dis- 
charge between the high pressure coil and the iron frame, 
or the low pressure coil which exists in virtue of the pow- 
erful electrostatic field in the neighborhood of the high 
potential end of the high pressure coil. 
ee wt eee 
Report of the Board of Trade Committee on 
Electrical Standards, 





We have received a copy of this report, which has re- 
cently been issued. It contains the whole of the somewhat 
voluminous discussions which took place, and the evidence 
which was given, at the various meetings of the committee. 
The resolutions which were agreed to are as follows : 

1, That it is desirable that new denominations of stand- 
ards for the measurement of electricity should be made 
and approved by Her Majesty in Council as Board of Trade 
standards. 

2. That the magnitudes of these standards should be 
determined on the electro-magnetic system of measurement 
with reference to the centimetre as unit of length, the 
gramme as unit of mass, and the second as unit of time, 
and that by the terms centimetre and gramme are meant 
the standards of those denominations deposited with the 
Board of Trade. 

3. That the standard of electrical resistance should be de- 
nominated the ohm, and should have the value 1,000,000,- 
000 in terms of the centimetre and second. 

4. That the resistance offered to an unvarying electric 
current by a colun:n of mercury of a constant cross-sectional 
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area of one square millimetre, and of a length of 106.3 
centimetres at the temperature of melting ice, may be 
adopted as one ohm. 

5. That the value of the standard of resistance constructed 
by a committee of the British Association for the Advance- 
ment of Science in the years 1863 and 1864, and known as 
the British Association unit, may be taken as .9866 of the 
ohm. 

6. That a material standard, constructed in solid metal, 
and verified by comparison with the British Association 
unit, should be adopted as the standard ohm. 

7. That for the purpose of replacing the standard, if lost, 
destroyed or damaged, and for ordinary use, a limited 
number of copies should be constructed, which should be 
periodically compared with the standard ohm and with the 
British Association unit. 

8. That resistances constructed in solid metal should be 
adopted as Board of Trade standards for multiples and sub- 
multiples of the ohm. 

9. That the standard of electrical current should be de- 
nominated the ampére, and should have the value one- 
tenth (0.1), in terms of the centimetre, gramme and sec- 
ond, 

10. That an unvarying current which, when passed 
through a solution of nitrate of silver in water, in accord- 
ance with the specification attached to this report, deposits 
silver at the rate of 0.001118 of a gramme per second may 
be taken as a current of one ampére. 

11. That an alternating current of one ampére shall mean 
a current such that the square root of the time average of 
the square of its strength at each instant in ampéres is 
unity. 

12. That instruments constructed on the principle of the 
balance, in which, by the proper disposition of the con- 
ductors, forces of attraction and repulsion are produced 
which depend upon the amount of current passing, and are 
balanced by known weights, should be adopted as the Board 
of Trade standards for the measurement of current, whether 
unvarying or alternating. 

18. That the standard of electrical pressure should be de- 
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nominated the volt, being the pressure which, if steadily 
applied to a conductor whose resistance is one ohm, will 
produce a current of one ampére. 

14, That the electrical pressure at a temperature of 62 
degrees Fahr, between the poles or electrodes of the voltaic 
cell, known as Clark’s cell, may be taken as not differing 
from a pressure of 1.433 volts, by more than an amount 
which will be determined by a sub-committee appointed to 
investigate the question. who will prepare a specification 
for the construction and use of the cell. 

15. That an alternating pressure of one volt shall mean a 
pressure such that the square root of the time average of 
the square of its value at each instant in volts is unity. 

16. That instruments constructed on the principle of Sir 
W. Thomson’s quadrant electrometer, used idiostatically. 
and for high pressure instruments on the principle of the 
balance, electrostatic forces being balanced against a known 
weight, should be adopted as Board of Trade standards 
for the measurement of pressure, whether unvarying or 
alternating. 

The following is the specification referred to in Resolu- 
tion 10: In the following specification the term silver 
voltameter means the arrangement of apparatus by means 
of which an electric current is passed through a solution of 
nitrate of silver in water. The silver voltameter measures 
the total electrical quantity which has passed during the 
time of the experiment, and by noting this time the time- 
average of the current, or if the current has been kept con- 
stant, the current itself can be deduced. 

In employing the silver voltameter to measure currents of 
about one ampére the following arrangements should be 
adopted. The cathode on which the silver is to be deposited 
should take the form of a platinum bow! not less than 16 
centimetres in diameter, and from four to five centimetres 
in depth. 

The anode should be a plate of pure silver some 30 square 
centimetres in area and two or three millimetres in thick- 
ness. 

This is supported horizontally in the liquid near the top 
of the solution by a platinum wire passed through holes in 
the plate at opposite corners. To prevent the disintegrated 
silver which is formed on the anode from falling onto the 
cathode, the anode should be wrapped round with pure 
filter paper, secured at the back with sealing wax. 

The liquid should consist of a neutral solution of pure 
silver nitrate, containing 15 parts by weight of the nitrate 
to 85 parts of water. 

The resistance of the voltameter changes somewhat as the 
current passes. To prevent these changes having too great 
an effect on the current, some resistance besides that of the 
voltameter should be inserted in the circuit. The total 
metallic resistance of the circuit should not be less than 10 
ohms, 

METHOD OF MAKING A MEASUREMENT. 

The platinum bow] is washed with nitric acid and distilled 
water, dried by heat, and then left to cool in a desiccator. 
When thoroughly dry it is weighed carefully. 

It is nearly filled with the solution, and connected to the 
rest of the circuit by being placed on a clean copper support 
to which a binding screw is attached. This copper support 
must be insulated. 

The anode is then immersed in the solution so as to be 
well covered by it and supported in that position; the con- 
nections to the rest of the circuit are made. 

Contact is made at the key, noting the time of contact. 
The current is allowed to pass for not less than half an hour, 
and the time at which contact is broken is observed. Care 
must be taken that the clock used is keeping correct time 
during this interval. 

The solution is now removed from the bowl and the de- 
posit is washed with distilled water and left to soak for at 
least six hours. It is then rinsed successively with distilled 
water and absolute alcohol and dried in a hot-air bath at a 
temperature of about 160 degrees C. After cooling in a 
desiccator it is weighed again. The gain in weight gives 
the silver deposited. 

To find the current in ampéres, this weight, expressed in 
grammes, must be divided by the number of seconds during 
which the current has been passed, and by .001118. 

The result will be the time average of the current. if 
during the interval the current has varied. 

In determining by this method the constant of an instru- 
ment the current should be kept as nearly constant as 
possible, and the readings of the instrument taken at fre- 
quent observed intervals of time. These observations give 
a curve from which the reading corresponding to the mean 
current (time average of the current) can be found. The 
current, as calculated by the voltameter, corresponds to this 
reading. 

In the use of the standards the limits of accuracy attain- 
able are stated to be as follows : 

For the ohm, within one-hundredth part of one per cent. 

For the ampére, within one-tenth of one per cent. 

For the volt, within one-quarter of one per cent. 

=~ oe" 
Some Montreal Exhibits. 





The sketches on the opposite page, together with those 10 
the last issue of THE ELECTRICAL WORLD, will give our 
readers who were unfortunate enough not to be present at 
the Montreal Convention some idea of the general appeat- 
ance of a number of the prominent exhibits arranged in 


various parts of the lerge exhibition hal’, 



























Sept. 2%. 1891. THE ELECTRICAL WORLD. 241 









OR UY 
prsserona rf ; 
Beecnco 

een” 








= Woy 
Ly 

) 

Ny 


EXHiBit oF Tor #. S. GREELEY & Co. 


sy 


] yiec. World NY. 













EXHIBIT OF BRYANT SWITCHES, ETC, 





eS 
lee Werld vy 





WinG FAN IN OPERATION. 


ENTRANCE TO THE HEAD- 
QUARTERS OF Hart & 
HAGEMAN. 






=|HEAD QUARTERS | 
or THE 


cTRICAL~ , 
g pecTRICAL SS . | 


h 
PIONEER ELECTRICAL | 
dounnar of AMERICA 


















_ELEC.WORLD NY 





DISTRIBUTION OF “‘ THE ELECTRICAL WORLD” THE THOMSON-HOUSTON Company's s | EXursrr o OF ELECTRIC A CORNER OF THE GERMANIA ELECTRIC Co.’s EXHIBIT. 
BULLETINS. Horsts. 





















[ {| iyi Hl i rt 2 ae OT 
A ei ae A 
mi iP H Va EDISON 
We | GENERAL reste eM vane een : 
1 
= ELEC TRIG idimimiii  ) Ree S 
COMPAN Y a 


CANADIAN 
eee RE 





hn 


it 


fo eye 
cee World NY. 





GENERAL VIEW OF THE EDISON DISPLAY. THE PHILLIPS WIRE EXHIBIT. 


SOME VIEWS AMONG THE DISPLAYS AT THE MONTREAL ELECTRICAL EXHIBITION. 
























242 


Queen’s New Portable Galvanometers. 

Messrs. Queen & Co., of Philadelphia, have brought 
out several new types of galvanometers. The instrument 
shown in the accompanying illustration is one of them. 
The galvanometer itself is an astatic one, fibre sus- 
pended, of which the needle is dutomatically low 
ered and its weight taken from the fibre by simple closing 
the lid. The galvanometer is set in such a way that it 
can be rotated about its vertical axis so as to bring the plane 
of the coils in the plane of the magnetic meridian. The 
control magnet, seen in the cut, is adjustable in the length 
of its supporting tube and can also be rotated about it; if it 
is not desired to use the magnet it can easily be removed, 
being held only by two spring clips to the galvanometer 
proper, and held in the fittings placed in the lid 
for that purpose. In the bottom of the containing box 
are placed six chloride of silver cells connecting with a se- 
ries of small blocks on the right ; a plug allows these blocks 
to be connected so as to use one or any number of these 


cells in series. By means of a small switch seen at the left 





QUEEN’S PORTABLE CGALVANOMETER. 


and back, the galvanometer and batteries can be thrown 
into the same circuit, or, by changing the position of the 
switch, into different circuits. 
a galvanometer and battery which can be used in the ordi- 
nary way for ordinary Wheatstone bridge work, while in 
the former arrangement by applying two of the four termi- 
nals seen to a circuit an immediate deflection of the needle 


In the latter case we have 


will be the result of a complete circuit. 
+ oe ore 
Soden’s Compound Double Pole Switch. 


We illustrate on this page a switch that has been in use 





in several electric lighting stations during the past year and 
which now replaces all other forms in use at the new plant 
of the Omaha Thomson-Houston company. By means of 
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joint device permits a free right and left hand movement 
of the handle as well as an up and down movement. The 
contacts secured are doubled and as near perfect as they 
can be made. are of polished brass and can be made for any 
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No. 13. 


New Lang Switches. 


The accompanying illustration shows some new electric 
switches just placed upon the market by the J. Lang Com- 
pany, 44 Michigan street, Chicago, Ill. Fig. 1 shows a 
throw-over or alternating switch of the single pole type, 
and the same style of switch is also made in the double and 
three pole patterns. These are all made in sizes suited to 
150, 300 and 600 amperes of current. They are made of the 
best material, of high conductivity, the plates and clips 
being of the best hard rolled copper, and the castings of a 
composition metal of good quality. Fig. 2 shows a central 
station switch for high potentials. It is made of two 
sizes, one for 300 ampéres with a 4-in. air space between 
the contact points, and is adapted to a 300 volt circuit. 
The other pattern is a 1,000 ampére switch with a 6-in. air 





SODEN’S CCUBLE POLE SWITCH. 
potential. An additional feature is a double fuse device, so 
placed that should one fuse blow out another may be thrown 
in circuit by simply turning a catch without waiting to re- 
fuse. 

—_—————_o+--~ + 
Cutter’s Conduit Connector. 


A device has been put on the market by George 
Cutter, of Chicago, in the shape of a conduit con- 
nector, which has_ two slotted sleeves soldered to the 
ends of the wire, the connection being made by a 
screw-plug. The metal parts are imbedded in hard rubber 
and a cap of the same material closes the whole tightly. 







~~ 


FIGS. 1 AND 2.- CUTTER’S CONDUIT CONNECTOR. 


the Soden switch the transferring of dynamos from one cir- 
cuit to another is greatly simplified, the switch shown being 
sufficient to do the work required of twenty-four switches 
placed under old methods. The one illustrated has six 
points, three at top and three at bottom, to which six dy- 
namos nay be connected, the circuit lines being ‘attached 
to the side of the board, or rather slate base, The swivel 


On removing the screw-plug the line is opened at this point 
and is accessible for testing. The other form shown in the 
cut is used with lead-covered cables. It has the rubber in- 
sulation fitted into a metal shell which slips over the ends 
of the lead cable and is soldered to it. With either form. it 
takes but a minute to distonnéct a section or to make con- 
tact with it in order to test its insulation resistance, 






FIGS. 1 AND 2.-LANG SWITCHES. 


space between the contact points, and is suited to circuits 

carrying a pressure of 600 volts. These switches are made 

in single, double or three pole types, and are mounted on 

mahogany or slate bases. The material used is the same as 

that familiar to all central station men in the Lang switches 

that are now in use so generally throughout the country. 
9+ ++e—___—_ 


The Triplex Electric Pump. 


The triplex or three-cylinder pump, made by the Goulds 
Manufacturing Company, of Seneca Falls, N. Y., possesses 
important advantages in combination with the Thomson- 





TRIPLEX ELECTRIC PUMP. 


Houston electric motor. The pump offers absolutely eve? 


and unvarying resistance to the motor under all conditions. 
and consumes but a minimum of power in friction of — 
Careful tests of the outfit complete have shown a hig 


The three-throw crank shaft, in the aroke 
C ant 


bed: 


efficiency. 
which there is no déad centre, prevents jerky motion 
vibrations, The pump and motor are mounted on one 
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plate, and are practically one machine, being thoroughly 
tested as such before going into active service. 

In villages or cities where power can be had from elec- 
tric light or power circuits, electric pumping offers relief 
from the discomforts of insufficient or hard and unfit water 
supply, and the hardly lesser trials of disagreeable, noisy 
and dangerous pumping engines in vogue. 

The triplex electric pump will take water from any 
source, as spring, cistern or well, and force to upper supply 
tanks of residences, shops, warehouses, buildings, etc., or 
force city water toa higher point than its own pressure 
will carry it, as is often the case in the more elevated city 
districts or very tall buildings. 

In such factories as large cotton mills, woolen mills, steel 
works, ete., and, in fact, in any large establishment where 
work is distributed over a large territory, the employment 
of electrical transmission of energy for pumping can- be 
used to great advantage. 

One of the most troublesome questions in mining opera- 
tions is the disposal of water. By the introduction of elec- 
tricity for underground work the problem is greatly sim- 
plified. The necessity for long lines of steam pipe is re- 
moved, and in the place of hot steam pipes a small copper 
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generally, visiting the Basilica and other points of interest. 
On Monday the party were taken in carriages to the Mont- 
morency Falls. On the heights above the falls is the 
ancient building which a century ago was the home of the 
Duke of Kent, the father of Queen Victoria. Into this 
grand old home they were welcomed by Mr, and Mrs. Hall, 
who now own this beautiful place. A royal lunch was 
spread, and a delightful hour was spent with this hospita- 
ble gentleman and lady. 

From the veranda of their house one looks over the 
mighty St. Lawrence River, which is here two miles wide. 
The continuous roar of the falling waters of Montmorency, 
as it makes its grand leap of 250 feet over a perpendicular 
precipice, made fair music in a perfect diapason. The 
waters of this river furnish an inexhaustible power, which 
is utilized for the running of large mills and also for the 
Quebec electric light station. We missed the night view 
from this point. We are told that at this season the aurora 
borealis shoots its continuous rockets into the dark north- 
ern air, but that splendid as are these natural scenes, they 
are outrivaled by the illumination of the Citadel and the 
City of Quebec, lit by electric lights six miles distant, and 
which form a half circle of several hundred small suns, 
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minating in the Quebec and Montmorency Falls trip, which has 
been the climax of eight days of rare enjoyment. 

No words and certainly no material gift could adequately repre- 
sent our sentiments, yet we are unwilling to leave you without some 
token that in days to come may recall to your mind the happiness 
you have been instrumental in conferring upon us. 

We therefore beg you to accept, asa slight token of our esteem, 
the walking stick which the undersigned are commissioned to hand 
you. Weare, cordially yours, 





W. J. MORRISON, 

A. F. MASON, 

W. J. HAMMER, 
Committee. 


Mr. Morrison presented to Mr. Corriveau the cane, After 
this episode the members of the association scattered, and 
so ended the grandest meeting so far held by the National 
Electric Light Association. 

slain cecechenalipiat lis de psenintsincninctes 
The Vulea System of Interior Conduits. 


The accompanying illustrations show the various parts of 
a complete system of interior conduits manufactured by the 
New York Insulated Wire Company, of 649 Broadway, New 
York City. The system consists of a series of conduits, to- 


gether with a complete line of safety devices, junction and 
distributing boxes, joints and elbows. 
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DETAILS OF THE VULCA SYSTEM OF INTERIOR CONDUITS FOR ELECTRIC WIRES. 


Wire is suspended from wall or ceiling; or the current may 
be taken from the trolley wire if the mine is equipped with 
an electric haulage plant. In some cases, where transmis- 
sion from the surface by steam or compressed air was ut- 
terly impracticable, and an underground steam plant seemed 
necessary, it has been found that the cost of excavating and 
drilling holes for the chimneys would exceed the total cost 
of the electric pumping plant. 

The accompanying illustration shows a Goulds pump and 
Thomson-Houston motor, a combination which has met 
with much success in the applications mentioned above and 
which is handled by the Thomson-Houston Motor Company 
for ordinary pumping work and specially fitted for mining 
work by the Thomson-Van Depoele Electric Mining Com- 
pany for all mining, excavating and metallurgical opera- 
tions, 

—————_ arr oo oa 


Closing Incidents of our Canadian Trip. 





BY A. F. MASON. 

After the adjournment of the National Electric Light As- 
‘ociation, and after the famous trip on Richelieu River, 
about fifty of the delegates and members visited the Cita- 
del City of Quebec. They were guided by Mr. A. J. Corri- 
veau, and Mr. Mohr, manager of the Quebec Electric Light 
Company, On Sunday they were taken in carriages to the 
Vitadel, over the Heights of Abraham, and through the city 


each equal to the splendid Venus when at her brightest, all 
reflected in the still waters below. 

This wonderful water power is controlled by Messrs. Hall 
& Price. The water is conducted from above the falls in 
large pipes to the mills and to the electric light station. In 
this station are 16 dynamos, supplying the current for 300 
are lights and two 750-light machines for incandescent 
lighting. Over 1,200 miles of conductors are in use. More 
dynamos are being built for this station, their present sup- 
ply being all inadequate to meet the demand. 

On Monday the party returned to Montreal, and on Tues- 
day Mr. Corriveau was the most surprised man in that city. 
In behalf of the members remaining in Montreal an elegant 
gold-headed cane was presented to Mr. Corriveau. Mr. 
Mason, in making the presentation, said to Mr. Corriveau : 

‘ Sir, during the last week certain of the gentlemen have 
had their eyes upon you and have observed certain conduct 
of yours which they. cannot overlook, and however painful 
the duty, they feel called upon formally to take this notice 
thereof ; in fact, they have determined to cane you. Before 
doing this I am instructed to read you this formal commu- 
Mr. Mason then read the following letter : 

MONTREAL, Sept, 15, 1891. 


nication.” 


Mr. A. J. Corriveau, Montreal, Caunada, 

DEAR Str: A few of your many friends, members of the National 
Electric Light Association, desire to express their appreciation of 
your successful efforts to make their visit to Canada a joyful one, 
They will ever remember your untiring labors in their bebalf, cul- 





The tube is made in various sizes. ranging from one-quar- 
ter of aninch to one inchand a quarter bore for single 
tubes, and from a quarter inch toa half inch for duplex 
or double tubes. The inner and outer surfaces of the tubes 
have a hard smooth surface, making it an easy matter to 
insert or withdraw wires. It will never stain when placed 
in moist or wet plaster, and can be laid in cement without 
any extra protection. It will readily take paint, stain or 
japan, as was shown by the pieces exhibited at the Montreal 
Convention, where tubes japanned to match and imitate 
cherry, black walnut, oak, ash and mahogany woods were 
shown as well as pieces that were bronzed and silvered. It 
will admit of a very high polish, similar to hard rubber 
and can be drilled and tapped if necessary. It is said to be 
absolutely moisture proof and practically fire proof. It has 
great tensile strength and is made up in ten feet lengths. 
It will not collapse when placed in moist plaster. The 
joints are made as follows: The square ends of the two 
tubes to be joined are butted in a thin brass sleeve and two 
wrappings of rubber are placed on the outside, making it 
absolutely moisture proof and maintaining the same amount 
of insulation along the line of tubing. The _ tests 
obtained from this for insulation resistance compares very 
favorably with all the high grade insulated wires. In ad- 
dition to the manufacture of tubes, the company also manu- 
factures a full line of appliances, such as distributing © 
boxes, single and double-branch junction boxes, angle 
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boxes, and angles and ‘‘8” offsets. Only one wire in each 
tube is advocated, and the insulation on that wire should 
be of the very highest grade. All the boxes and appliances 
are arranged for the two and three wire system, and all the 
cut-outs are mounted on porcelain bases. The whole system 
is in strict accordance with the rules of the Board of Fire 
Underwriters. The illustrations given are typical ones of 
the system and do not need any detailed explanation. 
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Moonlight Tables for October, 1891. 





Herewith we give Mr. H. W. Frund’s table of lighting 
hours for the month of October, under his modified form 
of moon schedule : 


TABLE NO. 2. 
Frund’s New Moonlight 


TABLE NO. 1, 
Standard Moonlight, 1] 











Philadelphia System. | System. 
{| ————— 
Date.| Light. Date.) Exting. | Date., Light. |Date.| Exting. 
| — —_—— j - ~~ | +-- —--|-—-- ~_-—- 
1 | 6:15 P.M. | °2 | 4:55 a. M. 1 | 6:15 P.M. 2 | 4:55 a. M. 
2 | 6:10 3 | 5:00 | 2 | 6:10 3 | 5:00 
3 | 6:10 4 5:00 i! 8 | 6:10 4 5:00 
4 | 6:10 5 5:00 | 4 6:10 5 | 5:00 
5 | 6:05 6 | 5:00 5 | 6:05 6 | 5:00 
6 | 6:05 7 | 5:00 || 6 | 6:05 7 | 5:00 
7 | 7:05 8 | 5:05 | 7 | 6:05 | 8 | 5:05 
8 | 7:45 9 | 5:05 8 | 6:00 | 9 | 5:05 
9 | 8:35 10 | 5:05 9 | 6:00 10 | 5:05 
10 | 9:35 ll 5:05 10 | 6:00 ll | 5:05 
11 (10:40 12 | 5:05 ll | 6:00 12 | 5:05 
12 (11:55 13 | 5:10 | 12 | 5:55 13 | 5:10 
13 | 14 | 5:10 |} 13 | 5:55 13 |12:00 M. 
14 1:10 A, M. 15 | 5:10 1} 24 | 5:55 14 /12:00 
15 | 2:30 16 | No light.)| 15 | 5:50 15 |12:00 
16 | No light. 17 No light.|| 16 | 5:50 | 16 {12:00 
17_ | No light. 18 | No light.!)}' 17 | 5:50 | |12:00 
18 | No light. 19 | 7:46 P.M.|| 18 | 5:45 | 18 /12:00 
19 | 5:45 P. M. 20 | 8:25 1} 19 | 5:45 | 19 |12:00 
20 | 5:45 | 21 9:15 |} 20 | 5:45 | 20 |12:00 
21 | 5:40 | 22 |10:10 || 21 | 5:40 | 21 |12:00 
22 | 5:40 ' 23 '11:10 || 22 | 5:40 | 22 (12:00 
23 | 5:40 2 || 23 | 5:40 23 «12:00 
2 | 5:40 25 |12:10 a.M.|| 24 | 5:40 | 25 |12:10 a. M. 
25 | 5:35 2 | «1:15 || 25 | 5:35 | 26 | 1:15 
26 | 5:35 27 «| 2:15 1} 26 | 5:35 | 27 | 2:15 
27 =| 5:35 28 | 3:1 27 =| «5:35 28 3:15 
28 | 5:35 29 | 5:25 28 | 6:35 | 29 | 5:25 
29 | 5:30 30 | 5:55 29 | 5:30 | 30 | 5:25 
30 | 5:30 31 | 5:30 30 | 5:30 | 31 | 5:30 
31 | 5:30 1 | 5:30 || 31 | 5:30 | 1 | 5:30 
Total hours lighting, 217.10. Total hours lighting, 280.15. 
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An Electrical Library Free. 





In order to compensate those of our readers who interest 
themselves in increasing the circulation of THE ELECTRICAL 
WORLD, we will send electrical books to the value of 


$50.00 FOR THE LARGEST LIST * 


of new subscriptions (not renewals) reaching us before 
Nov. 80, 1891. We will also send books to the amount of 


$30.00 FOR THE SECOND LARGEST LIST 
received during the same period, and 
$20.00 FOR THE THIRD LARGEST LIST. 


The works may be selected from ‘‘ Johnston’s Classified 
Catalogue of Electrical Books,” and may include any elec- 
trical work in the market, American or foreign, even 
though published subsequent to the issue of our current 
catalogue. The books will be carefully packed and sent by 
express, the only expense to the receiver being the express 
charges. 

This offer enables one to acquire, by a slight effort, a val- 
uable electrical library. To obtain it may not require a 
very large number of names. Even those who do not suc 
ceed in gaining first, second or third place will not have 
taken the names in vain, for they may select in the same 
way books to the value of one-half the amounts they send 
for subscriptions. Those who forward a larger number of 
names than would entitle them, at this rate, to the first, 
second or third premiums, can select additional books for 
the extra names. 

The subscriptions must be taken at the full price of $3 a 
year,anda rebateor part of the premium must not be 
offered or given the new subscriber as an inducement to 
subscribe. On receipt of the names of those from whom it 
is intended to solicit subscriptions, we will mail a free 
sample copy of the paper to each one on the list. We will 
also send, free on application,.printed matter relating to 
THE ELECTRICAL WORLD to assist those engaged in obtain- 
ing subscriptions. 

As there is a time limit to this offer, it is hoped that all 
who wish to avail themselves of it will get to work at once. 
For extra copies of the paper, circulars or further particu- 


lars address 
THE W. J. JOHNSTON COMPANY, LD., 








THE ELECTRICAL STOCK MARKET. 


Chicago Quotations.—Col. 8. G. Lynch, broker, 153 Monroe 
street, Chicago, furnishes quotations on telephone and electric light 
stocks as follows: 





TELEPHONE STOCKS. 





ne ae Pe $230@ $235 | Cumberland. ............960@ $62 
See isis... ” §2@ 453/| Wisconsin.................118@ 120 
Michigan........... .. 88@ 8&4 | Bell of Missouri ---. 160@ 165 
Great Southern........ 30@ 32/| Iowa Union............... 2@ 22 
Colorado........-- . 34@ 36/| Missouri and Kansas..... H@ 56 
Rocky Mountain Bell. 40@ 43 


ELECTRIC LIGHT STOCKS. 


Chicago Arce Light and Chicago Edison Co...... $145@$155 
PTE. vanncvanses .-. .897@ $99 | 


THE ELECTRICAL WORLD. 
NEW INCORPORATIONS. 


The Montclair Electric Light Company, of Montclair, 
Colo., has been incorporated to supply lights in Montclair. 


The Field Electric Light Company, of Morris, Ill., has 
been incorporated with a capital stock of $15,000, to furnish electric 
light to the inhabitants of Morris. Enos Field, Mrs. Theresa Field 
and Jacob Gorich are the organizers. 


The Dayton Fan and Motor Company, of Dayton, O., has 
been incorporated with a capital stock of $20,000 for the purpose of 
manufacturing, purchasing, selling and dealing in ventilating fans, 
water and electric motors. William B. Anderson, James A. Smith, 
Edwin C. James, Edwin O. Waymire and Walter E. Phelps are the 
organizers. 

The Fredonia Electric Light, Heat and Power Com- 
pany, of Fredonia, N. Y., has just been formed, with a capital stock 
of $30,000, for the purpose of furnishing light, heat and power to the 
citizens of that place. The incorporators are George Barker, Fred- 
erick R. Green, John A. Warren, Benj. F. Skinner and Louis Mc- 
Kinstry, all of Fredonia. 


The Citizens Electric Street Bailway Company, of 
Zanesville, O., with a capital stock of $150,000, has been organized to 
construct and operate a street railroad in Zanesville and vicinity, 
to be operated by any motive power selected by the company. 
Francis M. Townsend Robert H. McFarland, Henry C. Werner, 
Thos. B. Townsend and Rufus C. Burton are the promoters. 


The Thomson-Houston Electric Light and Power 
Company, of Sharon, Pa., has been formed, with a capital stock 
of $30,000. The company will do a manufacturing business, and also 
furnish light, heat and power to the borough of Sharon, Mercer 
county, Pa. The gentlemen interested in this corporation are D. 
W. Dunn, Allegheny; Edward G. Waters, A. W. Williams, of Pitts- 
burgh, Pa. 


La Junta, Colo.—An electric light company has been organ- 
ized at this place with a capital stock of $15,000, consisting of 300 
shares of a par value of $50 each. Articles of incorporation were 
prepared with the following named gentlemen as incorporators: M. 
L. Stern, of Denver, and Dr. B. F. Haskins, Dr. Frank Finney, J. B. 
Sherman, L. H. Waugh, James Ives, Victor Albera, and T. F. Doty, 
of this city. The work of putting in the plant will be rapidly pushed 
to completion. 


The Chicago and Evanston Elevated Electric Rail- 
way, of Illinois, has been incorporated with a capital of 
$2,000,000. The incorporators are J. L. Cochrane, Alexander Clark 
and D, H. Lauderback. This company will work in conjunction 
with the Chicago and Evanston Electric Road, which was incorpo- 
rated about three months ago by the same gentlemen. Atthat time 
the plan was to build an electric road from Evanston to some point 
near the terminus of the Northside cable, but this scheme has been 
abandoned, and the company has decided to run its road right into 
the centre of the city over an elevated terminal, the tracks to be 
elevated south of North avenue. The company will attempt to se 
cure a terminus near State and Washington streets. 





Special Correspondence. 
NEW YORK NOTES, 


OFFICE OF THE ELECTRICAL WORLD, 
167-177 TIMES BUILDING, NEW YORE, Sept. 21, 1891. 


Mr. Peter Claus has made arrangements with the Germania 
Electric Company, of 53 State street, Boston, to build the well-known 
Continental dynamo, with the management of which he has so long 
been connected. 


Dr. 8S. S. Wheeler, the electrical expert of the Board of Elec- 
trical Control of New York City, will give a lecture before the 
Young Men’s Institute in this city on Dec. 15 next, on the “‘Practical 
Application of Electricity.” 


The Edison Spanish Colonial Light Company has 
issued a circular announcement to the trade of its removal to the 
Edison Building, 44 Broad Street, New York City, where it will at- 
tend to orders directed to all the West Indies, relating to electric 
light, power and railway plants. 


The A. B.C. Company, at 20 Cortlandt street, New York, 
has so neatly arranged its windows that one naturally thinks of 
Christmas in passing. Rows of switches, voltmeters, ammeters, 
tapes, flexible cord, cut-outs, rosettes, etc., vie with each other in 
making up the beautiful display which is the work of Mr. J.C. 
Moulton, one of the company’s efficient salesmen. 


The New York Electric Club will resume its entertainments 
on Thursday, Sept. 24, at 8 Pp. M., when Mr. Allan R. Foote, the spe- 
cial agent for the collection of statistics of the electrical industry for 
the eleventh census, will read a paper on the making of a model 
New York City. This paper will deal with the industria] and 
social needs of a city, the problem of rapid transit and workingmen’s 
homes, and the relations borne by electricity to the evolution of a 
perfected city. L. H. H. 








NEW ENGLAND NOTES. 


BRANCH OFFICE OF THE ELECTRICAL eo} 





Room 28, Hathaway Building, 620 Atlantic Ave. 
Boston, Mass., Sept. 19, 1891. 


The Russell Electric Company, of Boston, has just installed 
58 of its arc lampsin the|plant of the Suburban Electric Light 
Company, of Scranton, Pa. 


Mr. Harry Kellogg, the popular manager of the light and 
power department of the Eastern Electric Supply Company, is spend 
ing his annual vacation among the rivers and lakes in Maine. 

Mr. C. H. Bigelow, who has for some time past been con- 
nected with Whitmore & Robinson, consulting electrical engi- 
neers, will return to his studies at the Massachusetts Institute of 
Technology this fall. 

A Good Engine Record.—A 150-h. p. Lane & Bodley engine 
in the station of the Walworth Light and Power Company, this city, 
has been working 16 hours a day for just one year, and has never 
been stopped or slowed down for a minute for repairs. 


Back from Montreal.—The Boston delegates that attended 


the convention at Montreal have returned with the feeling that it 
was the most successful and enjoyable ever held. They had their 
share of the good times and although they did but little business at 
the convention, feel that it has paved the way for a large amount of 


future business. 


Messrs. Pierce Bros. & Co., of Leominister, Mass., have just 


finished the line work on the Worcester, Leicester and Spencer and 
the Lake Branch of the Consolidated Street Railway of Worcester, 


and these lines are now working finely. The Messrs. Pierce will 


make an exhibit consisting of a full line of overhead material at the 
Pittsburgh Street Railway Convention. 


The West End Street Railway Company is rapidly push- 
ing the extension of its electric system. Men are engaged al] over 
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the city drilling holes for the iron poles and the overhead wire has 
been hung from Washington street down Hanover street to the 
ferries. The work of relaying the tracks on Maine street in Charles- 
town is being pushed and the adoption of electric power on all the 
lines of this company is only a matter of a short time. 


The suit to restrain the Walworth Light and Power Company 
from erecting and maintaining its wires across the streets of Boston 
is being heard in the Superior Court this week. The Walworth 
Light and Power Company is a small company doing business in a 
limited territory, and cuts into the business of the Boston Electric 
Light and Edison Electric Liluminating companies, who are parties to 
the suit. The Walworth company, in replying, states that it does not 
erect or maintain any wires over the streets, the consumers erect- 
ing their own wires, the company simply furnishing the current, 
The result of this case will be watched with interest by many of the 
electrical people in Boston and vicinity. C. A. B. 


WESTERN NOTES 


BRANCH OFFICE OF THE ELECTRICAL WORLD, ) 
465 The Rookery, CHICAGO, Sept. 19, 1891. / 


Mr. Benjamin R. Western, of the Manufacturers Advertis- 
ing Bureau, of New York, is a welcome visitor in Chicago this week, 








The Chicago Belting Company has secured the order from 
the Flectric Light and Power Company for two 30-inch leather 
belts. 


Mr. E. L. Babcock, president of the Falls Rivet and Machine 
Company, Cuyahoga Falls, O., is in Chicago this week, the guest of 
Mr. F. W. Weir. 


Mr. C. T. Page, secretary and treasurer of the Englewood 
Electric Light Company, Chicago, has just returned from a very 
pleasant trip through Europe. 


Mr. Frank B. Rae, the well known electric railway engineer, 
has just recovered from a severe attack of Texas fever, contracted 
during one of his late visits to that State. 


Mr. E. C. Ferguson, a prominent member of the Chicago 
Electric Club and the senior member of the well known law firm of 
Ferguson & Goodnow, has been successful in winning several im- 
portant suits for electric companies, corporation and commercial 
law being his specialty. 


Mr. H. E. Chubbuck, the secretary and treasurer of the new 
Omaha Thomson-Houston Electric Light Company, reports that his 
company is very busy, with a number of new installations. Among 
these may be mentioned the new Boyd Theatre, which is fitted up 
with an electric light and power plant, the current being furnished 
from the Thomson-Houston central station. 


The Electric Gas Lighting Company, of Boston, has 
opened a branch office in Chicago where it will keep alarge sample 
line of specialties including all of its electric gas lighting appara- 
tus, the Tirrell gravity drop and the new Hub needle annunciators, 
the Victor, Champion, “‘Standard’”’ and “Success” electric bells, 
and the Samson battery. Mr. Charles E. Lee. formerly of Roches- 
ter, and late in charge of the house goods department of the Great 
Western Electric Supply Company, will be in charge of this branch, 
which is located in Room 20, Lakeside Building. 

Chicago’s Latest Industry.—Among the new corporations 
that have secured licenses from the Secretary of State is one which 
pays a high compliment to Chicago’s superior commercial advan 
tages by abandoning an immense plant at Wilmington, Del., and 
moving to Chicago bodily. This company is the Chicago Electric 
Wire Company, and the object is to manufacture an improved cop- 
per wire for electric lighting purposes. A plant was established at 
Wilmington and a large business was done by the company, the 
larger share of it being in Chicago, already over 200 miles of the 
wire being in use here. The old company found it to its interest to 
sell out. An immense plant at East Chicago was bought, and in 
forty days the industry will be in running order, giving employment 
to 500 men. The capital stock is $1,000,000. F. pE L. 





KANSAS CITY, Mo., Sept. 18, 1891. 

Mr. W. W. Low, of ‘the Central Electric Company, Chicago, 
made this city a visit last week. 

Mr. W. C. McKinlock, of the Southern Electric Company, 
St. Louis, Mo., paid us a visit last week. 

Mr. F. A. Blades, secretary and treasurer of the Detroit Motor 
Company, is making the rounds this week. 

An Electric Light Wire Inspection Bureau is being main- 
tained by the local board of underwriters with good results. 

Mr. W. D. Greene, of the Gate City company, visited Leaven- 
worth and St. Joseph last week, and reports a successful trip. 

Mr. Henry Herman, of Van Cleff & Co., New York, is takinga 
trip throughout the West and is well pleased with the outlook. 

The Kansas City Electrical Works has been appointed 
general agent of the Crocker-Wheeler Motor Company for Western 
Missouri. 

Mr. Lafayette Cole, of Holmes, Booth & Haydens, New York, 
was in Kansas City this week. He reports a revival of business in 
this section. 

Mr. G. W. Atterberg, of the Westinghouse Electric and Manu- 
facturing Company, of St. Louis, Mo., was here last week looking 
up new business. 

The Franklyn Electric Company has finished wiring the 
State Penitentiary in Southern Ilinois and will shortly begin work 
on the State Blind Asylum at Wyandotte, Kan. 

The American Electric Light Company has pvt in 100 are 
lights at the exposition building to be used during the coming Inter- 
State Fair, which will be held early in October. 

Mr. and Mrs. George A. McKinlock, of Chicago, and for- 
merly of Detroit, are now enjoying the pleasures of Paris, having 
slowly travelled south from Norway as the days shortened. 


M-. Arnold Spiller, superintendent of the Buckeye Electri¢ 
Couwpany, Cleveland, O., called on friends in Chicago while stopping 
over en route home from an extended pleasure trip along the 
Lakes. 

St. Joseph, Mo., sent an electrician here last week to investi 
gate the workings of electric light plants with a view of comparing 
the operating expenses of the Excelsior Electric Light Company re 
cently purchased by that city. 

Lower Rates for Lights.—A reduction of 22 per cent. in the 
price of electric lights has been made by the companies up to Oct. 1, 
at which time it is hoped the question of city lighting will be settled 
to the satisfaction of all concerned. 

Telephone Conduits.—The franchise for underground con- 
duits for the Missouri and Kansas Telephone Company passed the 
lower house this week and was promptly vetoed by Mayor Holmes. 
It was opposed on the ground that a 30-year franchise would be too 
favorable toa monopoly and prevent competition when the Bell 
_patents expire. The franchise gave exclusive rights, with free tele 
phonic service to police and fire departments, H, D. E, 
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ENGLISH NOTES, 


LONDON, Sept, 2, 1891. 

Electric Haulage in Mines.—The first electric haulage plant 
in the South Wales coal district was inaugurated with some little 
ceremony a few weeks ago. It is a 36-unit plant and was made by 
Messrs. Crompton & Co., of Chelmsford. The engineer to the col- 
liery company stated that they had found the compressed air system 
yery costly and they were thrown on their beam ends when the 
offer came to supply electrical plant. The company found that the 
capital required was only one-half that for compressed air, while the 
efficiency of electricity was over 65 per cent., as against 30 per cent. 
for its rival. The company had found it impossible to go on with 
horses and was delighted with the electrical plant. 


An Interesting Little Electric Lighting Station.—It is 
not given to every miniature electric lighting station supplying less 
than 150 lights to afford examples of the application of three of the 
yery latest things in electricity. At Chagford, in South Devonshire, 
an electrical plant has been installed in an old woolen factory, 
about three-quarters of a mile cutside the town, and the 14-foot water 
wheel there fixed has been made use of to drive two 20-unit 2,000-volt 
Siemens alternators. These supply current to five distributing 
points in the town, where “‘hedgehog”’ transformers are fixed, the 
secondaries of which are connected to a low pressure overhead net- 
work. This little station at Chagford affords, therefore, an example 
of the application of water power to electric light purposes, as well 
as an example of the sub-station system with “‘hedgehog”’ trans- 
formers. 





LONDON, Sept. 9, 1891. 

The Arcas System of Electro-Plating.—There is a consider- 
able field for a method of plating which shall be non-porous, not 
readily perishable and moderately cheap, and the London Metal- 
lurgical Company claims that the “Arcas’’ system of electro-plating 
fulfils these requirements. The process is, however, up to the pres- 
ent a dead secret, and all that is known about it is that an alloy of 
silver is used, the cost is much the same as ordinary plating, and 
the deposit does not blacken so readily in the sulphurous London 
atmosphere as ordinary silver. 


A Dutch Accumulator Line.— After surmounting the usual 
difficulties which traction engineers have to encounter, the con- 
structors of the line between the smart town of The Hague and the 
fashionable watering place of Scheveningen have succeeded in 
furnishing an admirable specimen of accumulator train work. The 
line is rather more than two miles long, and is part of the general 
tram service of the town. Six cars are running, and compete suc- 
cessfully both with the horse trams and with the steam tram 
running in connection with the State railways. Julien accumu- 
lators, with thin and closely packed plates, are used, and are 
arranged in sets, which can be run out of the car on to tables in the 
charging shed. The accumulators are run off at one end of a pair 
of long tables, and in resting on rollers make contact with charging 
dynamos. When another car comes in, the whole lot of batteries 
is pushed up to the table to make room for another set, and the car is 
run forward and takes up the set of accumulators which have been 
longest on the table. A constant current of 18 ampéres is passed 
through all the sets in series. The cars are originally pro- 
vided with chain gear, but are now arranged with spur gear, 
the motor pinion being composed of alternate discs of steel 


and leather. One of these has run nearly 4,000 miles without 
serious wear. The hanging of the motor is extremely simple 
andeffective. An inner bogie carries the magnets and to the same 


frame the bearings of the armature and of the driving wheels are 
fixed. The whole is attached to an outer bogie which has merely to 
guide the inner one laterally. Three rubbér buffer springs are pro- 
vided for the vertical play. The starting and regulation of speed 
are controlled by a resistance switch and a commutator switch for 
putting the batteries in series or in two halves, in parallel. A high 
speed and very remarkable freedom from noise or jarring make this 
line Very popular. 


A Safety Cable for Mining Work.—A very ingenious cable 
has been invented by Mr. Atkinson, of the firm of Goolden & Co., 
for use with their important business of coal cutting machinery. It 
is designed so as to prevent any spark taking place if the cable is 
broken or cut in two either by falling rocks or derailed trucks. An 
inner core of closely coiled spiral wire moderately insulated by braid 
is provided, the inner and outer cores being joined in parallel. The 
inner conductor takes only a small portion of the current. If the 
cable be forcibly broken asunder, the inner spiral will pull out toa 
very considerable length, and has to take the whole current. A cut- 
out is placed in circuit with it, and as soon as the exterior main 
conductor is broken and the inner core has to take up the work, the 
fuse goes at the switchboard and releases a knock-over switch, cut- 
ting off the whole current. To provide for the cutting of the cable 
by an axe, or the crushing of the two conductors together, a smal] 
resistance is placed in circuit with the inner conductor at the end 
remote from the dynamo. Any contact between the two will cause 
an increase of current in the inner wire, and the fuse will go as be- 
fore. This cable therefore really acts by transferring the electrical 
rupture of the cable to some point at the top of the pit where it is 
wimportant. 


News of the Week. 
THE ELECTRIC LIGHT. 


Camp Point, Kll., has electric lights. 
Fremont, Neb., now has electric lights. 








Watkins, N. W.,is now supplied with electric lights. 


Lake City, Colo.—The Lake City electric light plant will start 
about the middle of September. 


Bushnell, fll.—The Bushnell electric light plant is to be re- 
uilt at once. ‘The loss was about $3,000. 


ittefela, Mass.—The petition of the electric light company to 
‘poles on Reed street has been granted. 


Allentown, Pa.—The Erasmus Electric Light Works have 
n partially destroyed by fire; loss, $1,500. 
rellisbure, Pa., is to have an electric light plant in a few 
ks. Mr. K. R. Bailey will control the plant. 
Crawfordsville, Ind.—The city building is being supplied 
incandescent lights from the the new plant. 


thecling, W. Va.—tThe electric light plant the Actna Com- 
Y has been putting in its works is completed. 


deeateines, Ka.—The trial test of the electric light apparatus 
air grounds was eminently satisfactory. 
Towson, Mid.—An effort is being made to organize an electric 
a in Towson to furnish both street and house lighting. 
adelphia, Pa.—The West End Electric Company, with 
Marters at Thirty-first street and Girard avefiue, is now in full 


. 


0 
heboygan, Mich.—The citizens of Cheboygan are to vote on 


THE ELECTRICAL WORLD. 
the question of bonding the city for $8,000 to put in an electric light 
plant. 


Greenville, 0.—The village council of Greenville has rejected 
all the bids for the proposed electric light plant, and will advertise 
anew. 


Plymouth, N. H., has contracted with the Edison Company 
for an electric lighting plant. The three-wire system will be intro- 
duced. 


Manchester, N. H.—The committee on electric lighting has 
been authorized to advertise for bids for lighting the city by elec- 
tricity. 


Ishpeming, Mich., has bought a $30,000-electric plant from the 
Edison Light Company, through its local agent at Duluth, Mr. J. C. 
Woodward. 


The Chicago and Eastern Dllinois 8. R. is equipping all 
its passenger engines with electric head lights. It has had eight in 
use for some months. 


Palouse City, Wash., has had electric lights since about Sept. 
1. Two were put in operation at first in order to test their efficiency, 
and others will be erected. 


Brockton, Mass.—The electric lights and wiring at the City 
Theatre are receiving a thorough overhauling and repairing under 
the superintendence of Mr. E. T. Tremaine. 


Saltillo, Mex.—The Thomson-Houston International Electric 
Company is installing through its agent for the Republic of Mexico 
one 50-light arc dynamo and one 650-light alternator, driven by a 
150-h. p. Corliss engine. 


THE ELECTRIC RAILWAY. 


San Francisco, Cal.—A notice was pasted on the cars of the 
Clay street cable road on Sept. 9stating that running cars over the old 
line would be discontinued. The Clay street line in its original form 
thus disappears. It was the original cable road in the United States. 
It will be run, when changes now under way are effected, in connec- 
tion with the system of which it has become a part. 


Electricity vs. Steam.—One of the effects of consolidating and 
transforming the St. Paul and Minneapolis street railway systems, 
with electricity as a motive power, is seen in the discontinuance of 
trains between the two cities by the Great Northern Railway Com- 
pany. Formerly this company did a local passenger traffic between 
the twin cities, but the competition of the electric line has become so 
sharp that from 15 to 20 trains have been discontinued. 


An Electric Road for Brazil.—An order taken for an elec- 
tric railway equipment by Mr. B. Blum, consisting of a 50,000-watt 
generator and complete station equipment, for the installation of 
one and one-half miles of line, including track material and 
especially designed motor car for a narrow gauge road at Bahia, 
Brazil, was recently shipped on the steamship Segurenca. This 
will be the first installation of an electric line for passenger traffic 
in that country, and an order for 65 more cars is to follow in case 
the parties in charge of the road are satisfied with the trial of this 
car and line. The order for this sample plant was placed on July 
23, and the apparatus was ready for shipment on August 12, necessi- 
tating some very rapid work because of the special apparatus neces- 
sary. 

















LEGAL NOTE, 


Telephone Corporations in Michigan.—Under the stat- 
utes of Michigan a stockholder in a telephone company may be sub- 
jected to personal liability for labor and material claims for which 
an execution against the company has been returned unsatisfied, 
and the right to enforce this liability arises when an execution is 
returned unsatisfied in the county where the principal office is lo- 
cated, although the company may have property in other counties 
out of which the execution might have been satisfied. This decision 
has been rendered in the case of Ripley vs. Evans, in the Supreme 
Court of Michigan. 


+ PERSONALS, 


Mr. E. N. Davis, of Brookline, Mass., who has for six years 
managed the working of the Brookline telephone system, is now in 
charge of the police and fire alarm telegraph. 


Mr. Harry Earl, night inspector of electric lights for Pater 
son, N. J., has resigned his position and accepted the superinten- 
dency of the Poughkeepsie Electric Light Company. 


Mr. and Mrs. H. L. Pierce, accompanied by L. S. Pierce and 
Frank Irish, sailed from New York Thursday, of this week, via the 
Mallory line, for Galveston, whence they will proceed to Austin, 
Tex., where Pierce Bros. & Co. will construct the line work for the 
Austin City Railway Company. 

Mr. D. Franklin Stakes now occupies the position of super- 
intendent of the Staten Island Light, Heat and Power Company, at 
Port Richmond, Mr. 8. B. Libbey, former superintendent, having 
resigned. This company contemplates the building of an electrical 
railroad from Bergen Point to Prohibition Park, and a capital stock 
of $50,000 has been fixed upon. 


Mr. Erastus Wiman has recently been advocating some very 
extended electric railway developments for Staten Island, and his 
speech on this subject before the board of supervisors of Richmond 
County, in which he presented his ideas on a comprehensive system 
of electric railways for the purpose of rendering accessible the inte- 
rior of the island, has been issued in pamphlet form. The address is 
entitled “‘ Electrical Possibilities of Staten Island.”’ 


MISCELLANEOUS NOTES, 


Auburn, Ala.—An electrical laboratory is being equipped at 
the Alabama Polytechnic Institute, which will contain dynamos, 
motors, accumulators, electrical testing instruments, etc. The au- 
thorities are desirous of securing catalogues of these goods from 
manufacturers. It is intended to make this the foremost electrical 
school in the South. Mr. A. F. McKissick is the professor of elec- 
trical engineering of the institution. 
































Industrial and Trade Notes. 


J. Jones & Son, dealers in electrical apparatus and special ma- 
chinery, 602-604 West Twenty-second street, New York City, are at 
present very busy on orders for time stamps, which are received 
from all parts of the country. 


Mr. George Cutter, of Chicago, has just received a large con- 
signment of Revere friction tape, which is growing in favor in 
the West. He reports steady sales of Cutter’s elastic tape, which is 
a pure rubber tape of high grade. 


The Hart & Hegeman Manufacturing Company, Hart- 
ford, Conn., is sending out to the trade a descriptive circular 
calling attention to the merits of the Hart single and double pole 
switches and giving an illustration of these goods, 
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The Phenix Automatic Filter Company, of Racine 
Wis., has issued a practical treatise on oil filtration, which cannot 
fail to be of service to all central station managers. Particular at- 
tention is called to the “Tracy” improved filtegx, which is put upon 
the market by this company. Mr. J. H. Morgan is the business 
manager. 


F. P. Little & Co., successors to Little, McDonald & Co., of 
New York, have just closed a contract with the Broezel House in 
that city for the wiring for 800 lights, including two are lights, and 
for the entire electric light equipment. The plant will consist of 
two Thomson-Houston dynamos, of 300 and 500 lights capacity re- 
spectively, and one 30-h. p. Rice Automatic engine. 


The item of Repairs.—That a great saving can be effected 
in the single item of repairing commutators and replacing brushes 
on dynamos in constant service is clearly demonstrated in some 
letters that Mr. K. McLennan has received from central] station 
superintendents who have used Gale’s commutator compound, and 
who speak in highest terms of its efficiency and its convenience. 


Curtis & Curtis, of Bridgeport, Conn., are sending out to the 
trade a new catalogue of their pipe cutting and threading machinery 
giving full descriptions and price lists of the various tools and 
machines placed upon the market by them. One hundred or more 
letters are given from parties who are using these tools, all of them 
speaking very highly of the merits of Messrs. Curtis & Curtis’ goods. 


The Nowotny Electric Company, 30 East Fifth street, Cin- 
cinnati, O., has just perfected and will soon place upon the market 
a new battery known as the “Imperial,” which, it is claimed, will 
surpass anything now on the market in the way of open circuit cell. 
The battery is intended for telephone work principally, but is 
adapted to any class of work where a high grade of battery is 
needed. 


The Franklin Electric Company, manufacturer of the 
“Ben Franklin”? primary battery, has issued from its office, 126 
Liberty street, New York City, a pamphlet describing this battery 
and its application to various lighting and power purposes. Seven 
sizes of the battery are made, having different capacities, and 
adapted to different classes of work. These are fully described in 
the little pamphlet which the company has just issued. 


The Wilmot & Hobbs Maanufacturing Company, of 
Bridgeport, Conn., has sent us a very convenient steel rule, manu- 
factured by the company. The rule is 12 inches long and is made of 
the best steel, one side containing the scale graduations and the 
other the rule for figuring the weight of sheet steel, sheet brass and 
sheet copper, together with a table giving the gauge equivalent in 
decimals of aninch. This is one of the most ingenious and useful 
advertising devices that we have seen. 


The Electric Merchandise Company, 11 Adams street, 
Chicago, has issued supplement No. 3 to its general catalogue of 
1891, in which are illustrated and described the latest and most im- 
proved designs of line, station and car equipment material. The 
rapid advance of the construction of this class of goods has necessi- 
tated the issue of this supplement to the company’s general cata- 
logue, issued some time since, which in itself was a very complete 
treatise on the subject of railway line material. 


The Brightman Stoker Company, of Cleveland, O., is send- 
ing out to its patrons and others interested in the subject a pamphlet 
describing the Brightman mechanical stoker and smoke-preventing 
furnace for steam boilers. Illustrations are given showing the 
application of the stoker to various types of boilers, and a very com- 
plete description of its operation and advantages is given, together 
with a number of very complimentary notices from parties through- 
out the country who are using it in connection with their central 
stations. 


The Lieb Machine Works, of 17-27 Vandewater street, New 
York City, has issued a new catalogue of its electric railway 
specialties, including the Lieb perfected trolley, trolley line hang- 
ers, trolley insulators, pull-off brackets, span wire insulators, turn 
buckles, rail bonds, joint sleeves, cross-overs, pulley ratchets, eye 
bolts, terminals, etc., a number of which have recently been illus- 
trated and described in THE ELECTRICAL WORLD. A cut and de- 
scription are also given of the 1-12 h. p. fan motor, manufactured by 
Mr. Lieb. 


Post & Co., 215-217 West Fourth Street, Cincinnati, O., have 
issued catalogue No.1 of supplies for electric railways, electric 
light stations, and apparatus for fire alarm, telegraph and telephone 
systems. The works of thiscompxny are at Ludlow, Ky. The cata- 
logue contains descriptions and price lists of avery full and com- 
plete line of supplies for the purposes named. Its 117 pages are 
filled with interesting matter relating to the various supplies, and a 
good index at the end of the book adds considerable to its value as 
a work of reference. 


The D. Frisbie Company, 112 Liberty Street, New York 
City, hasissued a handsome new catalogue of its passenger and 
freight elevators and hoisting machinery. The pamphlet is illus- 
trated with a number of wood cuts of the company’s machines, in- 
cluding one recently illustrated and described in THe ELECTRICAL 
WORLD, showing the company’s direct electric machine for passen. 
ger elevators. A large number of these elevators are now in service 
in various Eastern cities, and are giving excellent satisfaction 
wherever they have been given a thorough test. The pamphlet is 
supplemented by three pages of references to parties who are using 
the Frisbie machines. 


The Electric Service Company, 228 Pearl street, Buffalo, 
N. Y., has sent us a pamphlet describing the Johnson system of 
heat regulation now in use in alarge number of public buildings, 
offices and private residences in various parts of the country, among 
which may be mentioned the engineering building of the Massa- 
chusetts Institute of Technology, the Progress Club, New York City; 
The Rookery, Chicago; the Osborne Memorial Hall of Yale Uni- 
versity, New Haven, Conn., and the Art Gallery, of Milwaukee, 
Wis. Ten or twelve illustrations are given, showing the operation 
of the system when applied to hot air furnaces, steam heating ap- 
paratus, or’other systems of heating. 


The New Process Raw Hide Manufacturing Company, 
of Syracuse, N. Y., has received from the Wightman Electric Man- 
ufacturing Company, of Scranton, Pa., a very good testimonial as 
to the merits of the rawhide pinions, which have been in use by 
this company for some time. The letter is as follows: 

“Our large orders for your pinions in the 15 months past, amount- 
ing to thousands of dollars, must speak pretty well for your goods 
and the satisfaction they are giving. A number of our best custo- 
mers use your make of pinions exclusively, and they have pro- 
nounced themselves as being satisfied that the Patent Rawhide 
pinion is by farthe most economical and satisfactory. On the 
Wightman single reduction motor we have adopted your pinions as 
being the most satisfactory way of transmitting the power from 
armature to car axle.” 


The Charles Munson Belting Company, through its sec- 


retary, Mr. E, A. Groetzinger, has sent the following announce- 
ment to the trade: 


‘Since the death of Charles Munson, the founder of this establish- 
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ment, it has come to our notice that some of our customers have set 
afloat certain false rumors that this company was going out of 
business. Although none of our friends placed any credence in 
these rumors, we deem it our duty to pronounce all such, and simi- 
lar rumors and statements concerning the future of this company, 
utterly untrue and false. At the same time we desire to inform our 
friends that this company will continue to exist and manufacture 
the same high grade belting for which we have earned sucha well- 
merited reputation in the past.” 

The Sioux City Engine Works, of Sivux City, lowa, report 
business as fairly good, and the number of orders taken exceeds their 


OUR ILLUSTRATE 


U. S. PATENTS ISSUED SEPT. 15, 1891. 


459,422. Dynamo-Electric Machine and Motor; Elibu 
Thomson of Lynn, Mass., Assignor to the Thomson-Houston Elec - 
tric Company, of Connecticut. Application filed Oct. 31, 1885. In 
a dynamo-electric machine, the combination, with armature coils 
ap slied to the periphery of the carrier, of an armature core pro- 
Vv ded with narrow slots lying beneath the inner side of the coil 
and extending longitudinally or parallel to the axis of said core 
and radially toward the centre of said armature core, such slots 
passing only part way through the iron of said core, leaving that 
portion of the iron close to the shaft continuous and unslotted. 
(See illustration.) 


459,423. System of Electrical Distribution; Elibu Thom- 
son, of Swampscott, Mass. Application filed Dec. 19, 1890. The 
method of regulating a continuous current transformer, consisting 
in subjecting a peperese armature conductor in circuit with a 
main winding of the transformer to the action of an auxiliary 
magnetic field acting only on said separate conductor and vary- 
ing the strength of said auxiliary field. (See illustration.) 








459,442. Till Alarm; Henry Garrett, of Dallas, Texas. Ap- 
plication filed Nov. 13, 1890. In a till, the combination of a 
series of venonny movable spring-pressed bolts, some of said 
bolts lying normally in and some normally out of the path of a 
stop, independent connections between each bolt and finger pieces 
on the outside of the till, and electric alarm apparatus including 
a battery, rheotomic bolt, and any circuit closer operated by a 
bolt when the latter strikes the stop. 


459,447. Fibrous Carbon Battery; James Hart Robertson, 
of Rutherford, N. J., Assignor of two-thirds to Charles C. Taylor, 
of Montelair, N. J.; John B. Campbell, of Brooklyn, and Ros- 
coe H, Thompson, of New York. Application filed Nov. 17, 1890. 
A primary battery, the negative element of which consists of 
fibrous carbon made from rattan. 


a 459,448. Telegraphic Apparatus; William E. Sloan, John 

EK. Hu hes and Orrin 8. Reed, of Chicago, Ill., Assignors to the 
Vibro wa Company, of same place. Application filed July 
5, 1890. A telegraphic system comprising a tube extending 
bet ween two or more stations and sending and receiving apparatus 
at each station, severally consisting of a closed compressible 
chamber, means for maintaining said chamber normally expanded, 
and a closed chamber provided with an elastic vibrating wall or 
diaphragm, branch tubes connecting both of said chambers with 
the said tube, and a receiving device embracing an electric circuit 
which is controiled 7 the movements of the said elastic wall or 
diaphragm, and a telegraphic sounder or recording mechanism 
operated by said circuit. 


459,456. Railway Danger-Alarm); Daniel.J. Haynes and 
Orren Allen, of Denver, Colo. Application filed Sept. 16, 1890. In 





No, 459,423.—SystemM or ELECTRICAL DISTRIBUTION. 


a railway system of signaling, the combination of a box located in 
the vicinity of a culvert or bridge, having within it a fixed con- 
tact electrically connected with one of the rails of the track 
supported beneath a movable contact, electrically connected with 
a conductor between the rails and normally held out of contact 
by means of s supporting-trigger fixed to the culvert and operating 
to hold the movable contact out of engagement with the fixed con- 
tact as long as the culvert isintact, in combination with suitable 
electrical connections between the conductor and rail and a source 
of electricity, and alarm devices in circuit therewith on the train, 
whereby an alarm is sounded on an approaching train to give 
warning of the destruction of the culvert, 


459,465. Electric Switch; Boyd Wm. Allen, of Boston, Mass. 
Application filed Noy. 6, 1890. The combination, in an electric 
switch, of adrum of non-conducting material upon which and 
lengthwise thereof is wound or wrapped, or otherwise properly 
applied, the serrated plate of conducting metal, together with sev- 
eral individual switches, which shall complete the contact with 
the metal plate on the drum, the surface of the plate being cylin- 
drically continuous with the remaining surface of the drum, so 
that its motion in either direction shall be unlimited. (See illus- 


tration.) 


459,485. Trolley Wire Connection; Robert L. Caldwell, of 
Rochester, N. Y. Application filed June 10, 1891. A support for 
the end of a trolley wire, having a seat. for the wire, a perforation 
for the passage of the end of the wire and lugs on the side opposite 

| the seat for the wire, a perforation for the passage of the end of 

the wire, and lugs on the side qppectte the seat adapted to engage 
and retain the end of the wire when passed through the perfora- 


tion and bent over. 


459,491. Method of Making Plates for Secondary Bat- 
teries; Stanley Charles Cuthbert Currie, of Philadelphia, Pa., 
Assignor to the United Gas Improvement Company, of same 
place. The method of making battery plate or element, which 
consists in subjecting, in a suitable solution of a chloride ofa 
metal, lead enveloped or incased in woven or braided fibrous ma- 
terial to electrolytic action to cause a partial penetration and con- 
version of the lead to a state or condition of asalt of lead, and then 
reducing the sawe toa soft, spongy, or porous metallic state or 
condition. 

459,508. Dynamo-Electric Generator or Motor; John 
Hoduit, of St. Louis, Mo., Assignor of one-half to Carl Rueter, of 
same place. Application filed May 25, 1891. The combination of 
an armature, a frame surrounding the same, fleld-coils supported 
on said frame, and an inclosing frame or shell. 

























THE ELECTRICAL WORLD. 


expectation. They are still running their night force and expect to 
for some time to come in order to keep pace with their rapidly 
growing business. They have recently taken orders for the following: 
One 18 x 42 Corliss engine, for Greenville (Miss.) parties; one 5 and 11 
by 16 compound automatic engine, for Sheldon, Iowa; one 12 x 36 
engine, for Sioux Falls, S. Dak.; one 11 « 16 Giddings automatic, for 
Stella, Neb.; one 16 x 36 Corliss, for Ionia, Mich. ; alsoa50-h. p. engine 
and 60-h. p. Sterling boiler, for Moline, [1]. The two12 and 22 = 36com- 
pound condensing Corliss engines for W. J. Hobson, Waco, Texas, 
will soon be ready to start, and will be the finest plant of its kind in 
the State. They have placed 12 large engines east of the Mississippi 


RECORD OF ELE 


459,509. Conduit for Electric Wires; Henry W. Johns, of 
New York. Application fited April 27, 1891. A seamless woven, 
knitted, or braided tube or conduit made from asbestos strands or 
yarns, the same being waterproofed. 


459,510. Electric Are Lamp; Edward R. Knowles, of Brook- 
lyn, N. Y. Application filed May 25, 1891. In an electric lam 
having a low-resistance magnet arranged in the main circuit an 
a high-resistance magnet arranged in a derived circuit, the com- 
bination of an inner frame carrying the carbon feeding mechanism 
and adapted to be actuated by the high-resistance magnet to operate 
said mechanism, and an outer frame pivotally connected to said 
inner frame and adapted to be actuated by the low-resistance 
magnet to stop the motion of said mechanism, whereby the feeding 
mechanism will be automatically set in operation as the current 
increases in strength in the high-resistance magnet and auto- 
matically stopped when these conditions are reversed. 





No. 459,465.—ELEctTRIC SWITCH. 


459,514. Emeandescent Electric Lamp Socket; John 
Otis Phillips, of New York, Assignor tothe McCreary Electrical 
Specialty Company. Application filed Dec. 3, 1890. In combination 
with an incandescent lamp and socket, a pair of electrical con- 
ductors movable longitudinally within the socket and insulated 
from each other, a pair of springs electrically connected to said 
conductors and the terminals of the line wire and arranged to 
actuate the conductors toward and hold them in contact with the 
poles of the lamp. 

459,523. Cable-Box for Electric Wires; Jasper N. Keller, of 
Newton, and John A. McCoy, of Somerville, Assignors to the New 
England Telephone and Telegraph Company, of Boston, Mass. Ap- 
plication filed May 23,1891. Inasystem of cabled conductors, the 
combination of two or more sections of main multiple conductor 
cable, one or more lateral branch cables, and a combination connec- 
tion box located at the junction of the said cable sections and the 
branch cable, having two chambers divided from each other by an 
impervious partition, but capable of being electrically connected 
by insulated connection bolts passing through the said partition, 
independent covers being provided for the said chambers, the con- 
secutive sections of main cable being connected by air and water 
tight entering joints with one chamber and the branch cable being 
similarly connected with the other chamber. 


459,535. Secondary Battery; William L. Silvey, of Lima, O., 
Assignor to Catherine P. Silvey and Frank Silvey, of Castleton, 
Ind., and Mary Silvey, of Dayton, O. Application filed June 27, 
1891. The process of initially preparing secondary battery plates, 
which consists in mixing a suitable metallic oxide with water, 
placing the resulting paste on a suitable support, and then pickling 
the whole in an acid solution. 


459,560. Cut-Out; Frank Bryan, of London, England, Assignor 
to Woodhouse & Rawson, United, Limited, of same place. Appli- 
cation filed March 11, 1891. An appliance for cutting out an elec- 
tric circuit when the current exceeds a certain strength, compris- 
ing a pivoted wire coil, an adjustable magnetic core inclosed by said 
wire coil, which latter forms part of the circuig while it is in a cer- 
tain position, said coil being pivoted so that when the strength of 
current causes a certain amount of mutual attraction between it 
and the wire the coil is made to move out of position and so to 
open the circuit. 


459,588. Trolley-Wheel; George E. Lewis, of Seneca Falls, 
N. Y. Application filed Dec. 20, 1890. A trolley-wheel consisting 
of a hub, spokes radiating therefrom, and parallel rims upon the 
extremities of the spokes, said spokes having inner faces converg- 
ing to the seat of the trolley-wire. 


459,591. Electrical Alarm System 5; John P. McMahon, of 
Jersey City, N. J. Application filed Jan. 24, 1891. The combina- 
tion of a main circuit, a transmitting device having a series of 
breakers, a controlling-magnet therefor, aconnection between one 
side of all of said breakers and said circuit, said connection in- 
cluding the said magnet, and a separate ground branch from the 
other side of each of said breakers. 


459,605. Electric Pushj John F. Wollensak, of Chicago, Il. 
Application filed Jan. 28, 1891. In electric pushes, the combina- 
tion of a plate of insulating material, binding screws for holdin 
both ends of the circular wires, arranged on the outside, and both 
extending through into the interior to operate as contact points, 
and a face having a loose button which completes the circuit as it 
is pressed in through the direct instrumentality of both binding 
screws. 


459,610. Dynamo Electric Machine; Edmond Desroziers, 
of Paris, France. Application fiied June 17, 1887. An armature 
composed of two coaxial parts similar in form, having their ad- 

qocent parts parallel one with the other, these two coaxial parts 
veing armed with like elements arranged and classed symmetri- 

cally, and formed of short conductors not cutting each other, and 
conductors of one part being placed side by side with those of the 
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No, 459,422.—DyNAMO-ELECTRIC MACHINE AND MOTOR. 


other part, these conductors having their extremities electrically 
connected, so as to form a continuous circuit, the extremities of 
each of the conductors or elements of one of the parts being re- 
spectively joined to the extremities of a preceding element and of 
a following element placed on the other of the two parts, so that 
the elements are connected in continuous series. 


459,615. Anmnunelator; Foster Ritchie, of Highland Park, 
Assignor to Myron A. Knapp, of Chicago, Ti. Application filed 
Dec, 29, 1890. In an annunciator the combination, with an electro- 
magnet, of a sliding rotatable shaft carrying an armature for said 
magnet and an indicator. ‘ 


mentioned in this Pecord—or of any other pate 
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River during the past three months and are receiving, daily, in- 
quiries for the new, large 24 48-inch Corliss engine of recent design, 
the bed for which has been made especially stiff and heavy for the 
electric railway trade. 


Business Notice. 


Battery Cut-Out, Cheap.—Sensitive, reliable, never requires 
attention. Gas lighting much improved by its use. Electric Sup- 
ply Co., of 105 South Warren street, Syracuse, N. Y. 








TRICAL PATENTS. 


459,633. Railway Signal}; Henry C. Horstman, of Naperville 
ll. Application filed May 15, 1891. In an electric signal for rail: 
way block systems a circuit breaker, comprising a revoluble disc 
or wheel, formed on one face with one or more sets of insulating 
plates, spring pressed arms in contact with the faces of the said 
disc, one of the said arms being pivoted and adapted to engage the 
said plates, and a lever for shifting the said pivoted arms, for mov- 
ing the latter in contact with either a long or short set of said in- 
sulating plates. 


459,663. Apparatus for Working Punkas; Henry Kd- 
mond Walter, of London, England. Application filed May 19, 139) 
The combination of a pendulum, a punka connected therewith, an 
electromagnet, a toothed arc of magnetic metal with its teeth in 
proximity to the magnet poles, and contact mechanism for com- 
pleting a circuit through the coils of the electromagnet as the 
magnet-poles ee the summits of the teeth, and for breaking 
the circuit as the poles are receding from them. 


459,678. Electric Motor; John W. Davis, and John B. Farring- 


ton, of New York. Application filed May 5, 1891. In an electric 
motor, an electrically rotated disc having insulated bearings, a 
hub concentric with the axis of the disc, and having radial arms 
provided at their outer ends with pairs of combs between which 
the disc revolves, and a contact plate or strip resting on the hub 
(See illustration.) : 


459,681. Electric Belt; Christian Hildebert Dorenwend, of 


Toronto, Canada. Application filed Sept. 16, 1890. In an electric 
belt, the combination, with an electrode provided upon its outer 
side at diametrically yea a pe with eyes, of a chamois coy- 
ering for said electrode, provided with slits or openings for the 
reception of said eyes, a Seenening steing passing through suita- 
ble slits therefor in said cover, and a clas avis a@ central coil 
and hooked ends engaging the eyes of the electrode. 


459,686. Insulator; Clarence L. Gerrad, of Columbus, Neb, 


Application filed April 3, 1891. The combination, with an insu- 
latin dy having independent parallel apertures or bores pro- 
duced therein, of a sustaining rod or bolt secured in one of the 
apertures or bores and projecting from one end of the body, and 
the trolley wire supporting rod or bolt secured in the other aper- 
ture or bore and projecting from the opposite end of the body. 


459,689. Slide-Shoe Trolley 3; Sidney H. Short, of Cleveland, 


O., Assignor to the Short Electric Railway Company, of same 
place. Application filed April 15,1890. A trolley comprising a 
spring-pressed swiveled pole and a ae grooved contact shoe 
rigidly secured to the upper end of the pole and projecting rear- 
—- therefrom, said shoe being formed with a curved bearing 
surface. 


459,690. Bheostat for Electric Motor Cars; Sidney H. Short, 


of Cleveland, O. Application filed March 18, 1891. In combination 
with an electric motor car, a rheostat composed of exposed strips 
of low conductivity mounted and extending upon the roof of the 
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car, a switchboard, electrical connections between the same and 
the rheortat, and operating mechanism for the switchboard within 
convenient reach of the motor man. 


459,704. Electrical Fixture; Edwin T. Greenfield, of New 
York, Assignor to the Interior Conduit and Insulation Company, 
of same place. Application filed Dec. 31, 1890. <A ceiling block 
made of insulating material, having the conducting parts cast 
into non-conducting parts. 


459,705. Electric Light Fixture; Edwin T. Greenfield, of 


New York, Assignor to the Interior Conduit and Insulation Com 
pany, of same place. Application filed Dec. 31, 1890. A ceiling 
lock secured to the ceiling of a room and inclosing a switch hav- 
ing a pair of insulated electrical conductors mechanically and 
electrically connected with the operative portions of the switch, 
and sustaining an electric lamp at their lower end, all of the col- 
ducting parts of the switch and conductor being securely insulated. 


459,706. Electric Snap-Switch 3; Gerald W. Hart, of Kansas 
City, Mo., Assignor of one-half to George S. Hegeman, of Hartford, 
Conn. Application filed June 22, 1891. A snap-switch, consisting 
of a stop-plate having stop shoulders, a central hub, and operating 
handle,'an eccentric moving with said hub, aswitch-plate, a spring 
pane, a spring, and a catch operated by said eccentric for releas 

ng and stopping the switch-plate. 


459,711. Fastener for Spring-Jacks or Switch boards} 
Charles E. Scribner, of Chicago, Il., Assignor to the Western Elec 
tric Company, of same place. Application filed May 7, 1891. The 
combination with strips of spring-jacks arranged in panels in# 
switchboard of a partition separating adjacent panels, furnishe 
with perforations through the partition, with pins extending 
through the perforations and projecting on both sides of the pi? 
into recesses in the ends of the strips of spring-jacks. 


459,721. Safety Cut-Out for Overhead Wires; Nicholas 
Froloff and William Subbotin, of Boston, Mass. Application file 
Feb. 7, 1891. An overhead electrical conductor constructed in 
electrical isolated sections, a wire for supplying an electric cur 
rent to each of said sections, a circuit breaker interposed betwee 
the trolley and supply wires and consisting of two parts friction 
ally engaged and adapted to be disconnected from each other 
the breaking and sagging of the conductor. 


Copies of the specifications and drawings complete of any patent 
nt tenued since ee 
—can be had for 25 cents. Give date and number of patent dest 
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and address The W. J. Johnston Co., Ltd. Times Building, N. 1: 









